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THE WEEK IN IRON CIRCLES. 





It is the same story of activity all along the line, from 
pig iron to steel rails. With but few, if any, excep- 
tions, all the leading trade centers make substantially the same re- 
port. At Cincinnati the early part of the week witnessed a slight 
reaction in the extremely active demand mentioned in our last issue; 
later, however, the demand was renewed with emphasis, and very 
considerable additional blocks of iron were placed, all at full market 
prices. Grey forge sold on the basis of $15 cash at Cincinnati, which 
is within fifty cents per ton of market price of No. 2 foundry. 
All the largest Southern companies still hold their order-books 
closed, but occasionally offer special lots, which are promptly taken 
at current rates. A careful tour of observation through the South 
shows that little or no net increase in production has taken place for 
several months; two or three new furnaces have blown in, while an 
equal number of old ones have been put out for repairs. The end of 
the year will probably see three or four new stacks added to the active 
list. There is a large accumulation of iron at some of the furnaces, 
growing out of a scarcity of cars during the moving of the cotton crop. 
The iron, however, is sold and overdue on orders. On an average, 
the Southern coke furnaces are sold three months ahead. The De- 
troit market still continues very active, with considerable excitement 
exhibited by both buyers and sellers at certain points. Our corre- 
spondents, Wm. F. Jarvis & Co., say that it is a very difficult thing, 
with present orders, to get deliveries anywhere near as fast as buyers 
desire them. The hesitation to name prices for deliveries next year 
has caused some anxiety on the part of consumers, nor will this feel- 
ing be materially altered until the ore men have named to some 
extent their prices for opening deliveries in 1890. Lake Superior 
charcoal has continued in active demand, with prices varying consid- 
erably, and while the market with some furnaces has been $20 at 
Detroit, our correspondents have heard of one sale of a fairly good 
iron at considerably below this figure. It is now thought that, with 
the close of navigation, the scarcity of this grade of metal can be 
more easily seen, and prices advance proportionately. Generally 
speaking, the Chicago market is well supplied with iron. Most of 
the foundries have stock sufficient to last until January, and some 
are stocked well into next year. At the same time there is enough 
buying, to cover new work coming into foundries and mills, to give 
an active and advancing market. Buffalo prices show a slight 
advance over our last quotations, and are coupled with an increased 
indifference on the part of sellers. The Pittsburgh market is firmer, 
with increasing inquiry for grey forge, and furnace-men have some 
difficulty in accommodating deliveries to the wants of consumers. A 
further advance of fifty cents per ton on mill grades has taken place 
and is wel! maintained, buyers being more inclined to place orders 
than producers are to part with stocks at current rates. There are 
conflicting views entertained as to the future of the trade, but the 
preponderance of opinion is that present value are not likely to be 
reduced for some time to come, and many well-informed persons con- 
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fidently expect still higher prices to rule. The activity in Bessemer 
iron is unabated, and numerous transactions are reported at full quo- 
tations. The predicted break of buyers at St. Louis has come. 
During the past few days heavy sales have been made at an advance 
of 25 cents to 50 cents. It is now a question where to find the grades 
wanted, for offerings are very limited. The Louisville market con- 
tinues to exhibit strength with advancing tendency. Some furnaces 
are still inclined to move prices up a little which in some instances 
has shut off trading, while in others some advanced figures have been 
obtained Furnaces have sold more liberally of foundry irons during 
the week under review, and some round orders have been placed. 
Most of the deliveries have been confined to the current year, though 
some transactions have been placed for delivery the early part of 18go. 
The only stir in the matters affecting ore interests is 
is the advance. of vessel freights. At this writing 
charters go at $1.85 from the head of the lakes, $1.50 from Marquette 
and $1.25 from Escanaba; another five cents from Escanaba is asked 
for by vessel-men, but meets little encouragement, since shippers 
are offered all the tonnage they have use for at the rates quoted. 
While the advance has stopped the shipment of some 40,000 tons of 
low grade ores from Marquette, the Escanaba shipments go on unin- 
terruptedly, the price of the ore having kept pace with the advance 
of vessel rates, so that in many cases it is the consumer who foots the 
bill. The rumors, published and unpublished, of any impending 
purchases by Mr. Ferdinand Schlesinger of some additional mining 
properties and of his intention to go intothe furnace business, have 
no foundation in fact, and are here denied by his authority. Inquiries 
for the price of ores, for 1890 delivery, continue to be made, but 
nobody is in a position to quote prices, for lower lake delivery. It is 
understood, however, that in some instances ore for next season’s 
use has been quote for delivery at the mine, and at an advance over 
the price paid this year of 50 centsaton. There is still a little mag- 
netic non-Bessemer ore for sale, to be shipped from Marquette. 
The market, during the past week, has been quiet and 
firm, and an active buying movement is expected 
within the next few days. That the consumption of pig stocks still 
exceeds the increased production is demonstrated by the fact that 
there is now held, by Central and Southern furnaces, stocks aggre- 
gating less than 200,000 tons, which is less by 25 per cent. than the 
figure shown a month ago. There is good demand for Bessemer, 
which sells in this market at $20, with 50 cents added for favorite 
makes. A strong all lake ore No. 1 foundry iron brings $18.80, cash 
at the furnace, while No. 2, together with good forge irons, average 
$1 less. ‘This is for spot delivery. Nevertheless one sale is reported 
of 1,000 tons of No. 1 foundry, for delivery running into February, at 
$17.80. While it is true that few furnaces have taken any orders for 
1890 delivery, it is likewise a fact that little iron has been bought to 
last beyond January 1, so that the prospect for continued fair prices 
remains good. Much complaint is heard because of insufficient coke 
supply—a factor that does not seem to have been taken into consid- 
eration by the projectors of impossible furnace plants at or near 
Marquette. An advance of 25 cents in the price of coke is expected 
by November 1. 
The demand for rails continues without abatement, and 
the result is a betterment in the price of that com- 
Bar iron sells strongly at $1.75 at the mill, and $1.80 out of 
Sheets cannot well be quoted, since they are so scarce as to 
enable the makers to ask their own price. The last price paid here 
was $3 for No. 24, and $3.20 for No. 27. Even at these figures it 
takes from six weeks to two months to get any kind of an order filled. 
Plate is also strong, but is more plenty. 
There is little change in the market. 
considerable magnitude are reported for the week. 
Old American rails are held at $27, but find no takers at that figure. 
The trade reports a pushing business in Fall goods. 
Country orders of a miscellaneous turn are very good, 
without regard to specialties. 
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THE VAST MARKET TO THE SOUTH OF US. 


At the hands of Mr. William Eleroy Curtis, Special Agent of the 
Department of State, we are in receipt of an advance copy of his 
valuable and thoroughly exhaustive report on “ Trade and Trans- 
portation between the United States and Spanish America.” The 
appearance of the report is most timely, in view of the approaching 
sessions of the International American Congress, and we venture to 
say that no more intelligent or striking document has been sent out 
by the State Department in years. To those who have not given the 
subject special study it will be a revelation to learn that the fifty 
millions of people south of the Carribean and the Rio Grande are 
engaged in a commerce that reaches a thousand million dollars 
annually, and that this commerce has increased forty-three per cent. 
since 1870; yetin the midst of ourown marvelous development 
in wealth and population during that period, our export trade with 
Latin America has stood almost still. It has increased but seven- 
teen millions from 1868 to 1888, and the greatest gain has been 
within the past two years. Our import trade has grown more rapidly, 
until last year we bought 35 per cent. of what the other American 
nations had to sell, but sold them only 15 per cent. of what they pur- 
chased. In fact, since the close of the late war, we have paid these 
friendly neighbors in settlement of accounts nearly three thousand 
millions of dollars in gold, asum greater than the principal of our 
public debt; and they have spent the money in Europe for merchan- 
dise, 70 per cent. of which might have been purchased here of better 
quality and at similar prices. 

What must be cone to win this trade from our European com- 
petitors? Mr. Curtis’s facts and figures, rolled up with tremendous 
force and convincing power, carrytheir own comment. While nearly 
every civilized nation has built up its shipping interests by subsidies, 
our own country has lagged behind, until American shipping has 
become a by-word and a reproach. As showing what other countries 
are doing each year, Mr. Curtis introduces the following table, which 
leaves little to be said on the subject: 


NR 5. os Sc idatendepddsuesbavavbbesiet $6,792,778 I oo sicsscscscunaanievas seakectaswicuscosuiue 108,000 
IGE hes hvnesasssencntneea ssenns ; 4,269,874 | Trinidad.. ms pe ae ; 98,000 
BORED sce ccessnssecocsasscened idsecagimaadeipsanaes 3,502,035 3arbadoes ............ , efaigeulataksonubieee 90,000 
GETMANY........ccccerccccrecrsrescccscscconses SINR MINER ci cana évaasbce cag Cade ieancewecpisder chien eeeaxe 72,000 
Argentine Republic (estimated 3 000,000 | Various West India Islands............... 72,000 
RAISERS Rie aie eae aE esa NPR ee Hoeep oe 1,700,c00 | New Zealand............... leet aa es 56,000 
Eas 500-5 stensenvonsesesaessessvassacssens 1,571,035 | United States (to its own ships)......... 148,966 
SO EIGN... cacessecegecssoanssiebses si : 775.191 Norway and sweden ........ sasanaceeene 41,655 
Mexico. can abscasas Valnichewantieaatecabser? VSS OOD? t Cre os ian cnc acessncntnssesscasssusssncnecss 34,000 
CS dee. aaa acepante chien 732,000 | The Island of Tobago.....................066 25,000 
NOUR g caves bansnecss nvecssrenesacamusesovaeseteatess SOG-OON | SERA) ATOR GOR ss o5<5,<axceevse0<cseossaseve tseceeses 24.000 
SE SSI a REST RR RR aed 454.2606 | BRAMRIIA TS BNGG:.<.<..:.-.000<c0scessescsesooes 18,500 
NEI castor boc cnc sescupsacneeistensneenns Et TR MII oss sins canevniascrdoccccosseaseseee bons 16,000 
Austria-Hungary...... ‘s sudden 343,000 Hondurasg.......... sida Saeaenaecepaanaiatan 12,500 
Australian Colonies......«.... a Fe ea 280,000 EE SE RR ee He ae ee Ne 12,000 
eo arash Jatissipbhanaebedinssree 225,000 | British Honduras..... siungteoaie 7,500 





Not includIng $5,500,coo bounty on imigrants. 
+Not including bounty on immigrants. 
tTo foreign ships, $415,954. 





If anything more were needed to show our niggardly policy—it 
can be nothing less—it would seemingly be sufficient to convince the 
most skeptical when it is shown that the total amount offered by our 
Postmaster-General to the line of steamships running between New 
York and Rio de Janeiro for carrying our mails to Brazil was $1,000 less 
than was paid the little steamboat that plies six monthsin the year 
between Wood’s Hole and Nantucket; yet to this same steamship 
line the Emperor of Brazil pays each year $100,000. Ina word, we 
do everything to facilitate commerce on land, and nothing to encour- 
age transportation on the sea, but leave the ocean freights to the 
ship-owners of other nations and pay them $300,000,000 a year for our 
folly. ‘In 1858, seventy-one per cent. of our foreign commerce was 
carried in our own ships; last year they carried fourteen per cent. 
Wher is the statesmanship in such a policy ? 

Mr. Curtis has done great service to the country in this compila- 
tion of data; he has followed it up, with true Yankee ingenuity, by 
taking the South American delegates on a sight-seeing jaunt through 
the United States, and we have no doubt that, as secretary of our 
delegation in the coming International American Congress, he will 
win still greater distinction in helping to bring about a lasting bond 
of commercial union between the Three Americas. 


EIGHT-DOLLAR PIG !RON IN TENNESSEE. 


From Colonel James D. Kase, of Danville, Pa., we have received 
some fresh and recent facts regarding the estimated cost of manufact- 
uring pig iron in Eastern Tennessee, near Athens. The particular 
deposit of iron ore referred to lies eight miles east of Athens, on the 
Nashville and Tellico Railroad and the Knoxville Southern Railroad. 
It is a red fossiliferous ore, varying from eight to twelve feet in thick- 
ness. This ore vein forms the crest of a ridge, and is over 100 feet 
above water level. It dips eastward at an angle of about 35 degrees, 
and is entirely free from slate seams, being remarkably uniform in 
quality. It analyzes, metallic iron, 51.85 per cent.; Silica, 7.03 per 


cent.; phosphorus, 0.764 per cent. Four miles beyond this vein of 
fossil ore, and one mile from the Knoxville Southern Railroad, is 
what is claimed to be the largest and most valuable deposit of brown 
hematite ore found south of the Potomac river. It is claimed to 
average 80 feet in depth. The following analyses were made from 
general average samples taken from five different openings: 


Metallic Iron, Silica. Phosphorus. 
PEO oR cicede cnccigduvaceves 56.9 7.87 0.220 
BGR Russe a seeSecven snes 58.8 3.94 0.704 
BO.  Binsvsnseiiccsasadesne 52.1 13.95 O.151 
INO? (Avesivesens sale egees 52.2 II 40 0.438 
BUS! oid cecacdssestunsere 51.1 14.20 0.192 
Average..;...:. . 54.25 10,27 0.341 


Col. Kase makes the following estimate as to the cost of produc- 
ing pig iron at Athens, with the use of Cumberland Gap coke, which 
is now being turned out within 95 miles of that city: 


2's tons brown hematite ore to make I ton irom (@ .85...............cccceuceeeeeeee $1.81 
ry tons Cumberland Gap COKG @ $2.50:...6:...0.cccsscccsevcsssccssccnsestdovecscseceses 3.34 
Ae COV Reeee COTO (CNG ca once des cine sasue 6 thcave cab tns eee deeBensedendedesssaeoeesscesueediccsesdss .38 
LGUOr (CHAURNOOUM: CHUIIACCN) wisi e:cssssccscescehonscte seckuswabsecsdewssue edaadevbex vies TS 
OTIGE SEHORSSE, THANAGENICHESOUG .05026 555. sien edeecis sae cdusaessconceeseasdaaeecscacedsss a5 
PREM RRC t sce e stare c cd ote ax toncc seen eeeeseeRe <swen sab naar aceon eaveuwebedeewaidecedencndinedcrsecs 75 

SUC) et Re rae he MCR eRe. CREPE OCP See ERR PRE OnE wieesebtvatonds 7.78 


On the basis of the above figures, andthe present cost of carriage, 
it is claimed that pig iron can be made at Athens and laid down in 
New York at a cost, over all expense, of $12.03 per ton, made up as 
follows: cost of production $7.78, freight $3.75, and commissions 50 
cents. The present market price of iron is$16.50 perton. The profits, 
therefore, would not be less than $4.47 per ton, or on the day’s make 
of iron at the furnace $447, which on a conservative estimate, would 
give the furnace company a profit of over $130,000 per annum. We 
have no means of verifying the above figures, but present them as 
given, without comment. 





PROGRESSIVE BOILER-MAKERS. 

Nothing but good can result from such discussions as those 
which took place at the annual meeting of the American Boiler 
Manufacturers’ Association, at Pittsburgh, the past week. The most 
important report submitted was, perhaps, that of the Committee on 
Materials and Tests; especially is it interesting to iron and steel 
manufacturers, in view of the recommendations which it makes. The 
committee held that if no limit is placed to the cost of producing 
boiler steel, its excellence can be extended far beyond the average 
requirements in good practice. Good material costs considerably 
more than that generally used, loose inspection laws or their careless 
administration inducing purchasers to invest in low-priced boilers, 
on account of ignorance of the importance of the subject. The com- 
mittee stated that the requirements suggested would pass the most 
rigid inspection known in the United States, and both makers and 
buyers are exhorted to not only care, but to an enlargement of heart 
and consciousness of responsibility. In brief the conclusions arrived 
at are: 

The use of cast iron in mud drums, legs, necks, etc., in any part of boilers 
subject to the tensile strain is dangerous. It may be used for hand-hole plates 
crabs, yokes, etc , but only the better quality thereof, known as “ gun metal,” 
metal of soft texture and a high degree of durability. Strengthening rings of 
man-holes should be of homogeneous steel, or wrought iron, or soft and an- 
nealed steel castings should be used. In testing materials for boilers it is 
recommended that the marine section, grooved, should be discarded, and the 
8-inch straight, or reduced section, be substituted. On the test piece is 
required, tensile strength 55,000 to 65 ooo pounds per square inch; elongation, 
25 per cent. for plates 3¢-inch or less thick ; 28 per cent. for plates 34 to 3-inch 
thick, and 30 per cent. for plates over 34-inch thick. The reduction of area as 
atest is found to be utterly unreliable. There should not be more than 
0.035 per cent. of phosphorus nor more than 0.02 of sulphur in good boiler 
steel. 

Boiler steel up to '4-inch in thickness should be capable of being doubled 
over and hammered down upon itself without showing signs of fracture, and 
above that thickness be capable of being bent round a mandrel of a diameter 
equal to one anda half times the thickness of the plate to an angle of 180 
degrees, without signs of distress. It is recommended that all tests be made 
at the mill, three pulling and three bending at each heat. If one failthe manu- 
facturer to have the right to test a fourth piece, but if two fail the entire heat 
to be rejected. Flanging of steel should not be done at less than a good, red 
heat, and not a blow be struck after the plate cools to less than a cherry red, 
by daylight. After flanging, anneal by cooling from an even, dull red heat for 
the whole sheet in the open air. Rivets should be made of good charcoal iron, 
or very soft, mild steel of 50,000 to 69,000 pounds tensile strength, an elonga- 
tion of not less than 30 per cent. in eight inches; chemical composition same 
as specified for plates. 


Concerning the merits of iron or steel as a material for boilers, 








the opinion was unanimous in favor of the latter. In its report on 
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the subject the above committee declares that iron, as a material for 
general boiler construction, is out of date, and, continuing, says: 


While in the standard of “steel” recommended by us and adopted unani- 
mously by the convention, we limited ourselves to requirements and tests 
which any good steel mill can comply with in its every-day product, and within 
a range of cost making it practical and possible for every maker of safe and 
honest boilers to use it in his regular line of trade; and while still better 
material can be fnrnished for special requirements by the steel mills, it 
appears that the best possible “boiler iron” of to-day, while undoubtedly 
better than the best brands of ten or twenty years ago, cannot reach the 
moderate limits of tensile strength and ductility established for the A. B. M. A. 
brand of boiler steel, and that the modern, and practically universal shape of 
test section, adopted by this convention, cannot be conceded by the iron men, 
so that asa compromise between the modern “eight-inch” section and the 
antiquated “ groove”’ section, your committee conceded a “two-inch” section 
for iron. 

It appears, however, that for certain localities where either necessity 
or prejudice compels the use of impure feed waters, without previous purifi- 
cation by any of the well-known mechanical or chemical means of modern 
good practice, boiler manufacturers are obliged to use iron in place of steel 
boilers, or at least in certain parts of the same. And it is known, moreover, 
that the slags or impurities of iron resist corrosion better than iron itself. 

We therefore recommend that the brand A. B. M. A., with the addition of 
the word “Iron,” may be granted to manufacturers cf boiler iron whose 
product will come up to the following requirements: Tensile strength, 52,000 
to 62,000 pounds per square inch; elongation not less than 20 per cent.; test 
pieces two inches in length between fillets, cut both lengthwise and crosswise 
of the sheet; the iron to show no laminations, but to be homogeneous 
throughout. On fracture it must show only one quality of texture across the 
entire break. 

We have made these liberal extracts because we deem them of 
the utmost importance, not only to the iron trade, but to all steam- 
users as well. 

Other practical topics discussed were: 
Riveting and Caulking,’ ‘““Man-heads and Man-holes,”’ “ Bracing, 
Stays and Proper Tube Spacing,” ‘ Attachment of Valves and 
Fittings,” ‘‘Safety Valves and Horse Power” and “ Uniformity 
of State Inspection Laws.”’ 


“Proper Rules for 





WIRE PRICES GO UP. 





At a meeting of barb wire and wire nail manufacturers held in this city, 
yesterday, says the Pittsburgh Dispatch of October 19, the price of the for- 
mer product was advanced about 5 per cent. and the latter from 7 to 8 per 
cent. The advance goes into effect immediately, and was made to correspond 
with the advance in the price of raw materials. Thirty-two firms, or about go 
per cent. of the total tonnage of both branches of the business, were repre- 
sented. Among those present were George T. Oliver, of this city, represent- 
ing the Oliver & Roberts Wire Co.; John W. Gates, of St. Louis; President of 
the Braddock Wire Co.; officials of the St. Louis Barb Wire Co.; Iowa Barb 
Wire Co., at Burlington, Ia., and Allentown, Pa.; H. B. Scutt & Co., of Joliet, 
Ill.; Hawkeye Steel Barb Fence Co., of Burlington, Ia.; American Wire Co., of 
Cleveland; American Wire Nail Co., of Covington, Ky.; the Cincinnati Wire 
Co. and the Cincinnati Barb Wire Fence Co., of Cincinnati, O.; and the HP. 
Nail Co., of Cleveland, O. 

An organization was formed, by the election of Thomas Jopling, of Cleve- 
land, as President; Stewart Chisholm, of the same city, Vice-President, and 
E. J. Buffington, of Cincinnati, Secretary. Most of the time was consumed in 
a discussion about the state of trade and the outlook. It was argued that as 
the price of raw material had advanced considerably, especially Bessemer pig 
iron and steel billets, it left but a narrow margin of profit for the wire manu- 
facturers. Atthe conclusion of the discussion it was decided to advance the 
price to the following card figures : 

Two and three-fourths cents per pound for wire nails, and 344 cents per pound for painted 
barb wire. A reduction of 1o cents per 100 pounds, or $2 per ton, will be made on these 
figures on carload orders. The price on galvanized wire was advanced to $3.85 with the same 
reduction. 

In speaking of the cause for the advance, George G. Oliver said: 

““We have been selling wire nails of certain sizes at a lower price than we 
were receiving for the wire from which the nails were made. 
this was too much competition, and partly on account of the demoralized con- 
dition of the cut nail trade. It is becomingimpossible to supply the demand 
for wire nails, and the growth of the industry is something enormous. Two 
years ago, we started several wire nail machines in our factory to use up the 
wire left over. ‘The business kept growing until we were turning out 500 kegs 
per day. This has been increased to twice that number. 
small one, but the antagonism between the cut nail and the wire nail, may be 
understood when it is known that we are running out more product than all 
the cut nail manufacturers put together. 
up in half pound boxes. The product of 1889 will aggregate about 3,000,000 
kegs. As the price of steel billets was advanced within the past four months 
$8 or $9 a ton, we found it necessary to make a corresponding advance.” 

The large concern of Washburne & Moen, at St. Louis, the principal barb 
wire manufacturers in the world, was not represented at the meeting. This is 
the company that has been fighting the Oliver & Roberts and all other com- 
panies against infringement on their patents. Oliver & Roberts now pay the 
St. Louis company a royalty of 5 cents per 100 pounds on all the barb wire they 
turn out. The Braddock Wire Co. are among those who refuse to pay the 
royalty and will not recognize the alleged rights of Washburne & Moen. The 
latter company will agree to the advance made yesterday, as they have been 
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wanting it forsome time. The St. Louis concern are still engaged in the 
pleasant task of sending out notices of warning to jobbers and consumers, 
threatening prosecution if they do not stop handling the product of the Brad- 
dock Co. The Oliver company is the only one in this city making the barb 
wire fencing. They send it to all parts of the world. Their principal export 
trade is in Central and South America and Mexico. 





MIXTURES OF FOUNDRY IRON. 





Some very interesting experiments were recently made by Rogers, Brown 
& Co., of Cincinnati, on mixtures of foundry iron. 

One hundred and nineteen distinct foundry mixtures are covered by these 
tests ; in all about 300 bars were broken. The standard adopted is an inch square 
bar, 24 inches between supports and broken by transverse pressure applied 
in the center. It was noted that nearly all bars overran in size from 1.32 to % 
inch, making the actual breaking strength from 50 to 300 pounds greater than 
the correct result after being reduced by mathematical formula to inch square 
This scarcely noticable difference in the size of bars makes a far greater dispar- 
ity in breaking strength than is usually supposed, and accounts for cases of 
unusual strength reported in foundries where only average results are realized. 
The bars for these tests were furnished by leading foundries in the west, par- 
ticularly in Ohio, Indiana, Missouri, and the Northwest. They represent all 
classes of work—agricultural machinery, general machinery, architectural 
work, jobbing, stove plate, hardware. etc. The mixtures used are from coke 
and charcoal irons, mainly the former. The proportion of foundries using 
charcoal iron at all is less than 20 per cent. Those using it in any considerable 
proportion scacely amount to 8 percent. These are mainly in the Northwest 
where Lake Superior charcoal iron has been a recognized standard for years 
and is slow to give place to newer mixtures. 

One of the most interesting facts brought out is the average strength of 
about 300 test bars broken. This is 1,120 pounds and it may fairly be assumed 
that this is the average strength of all foundry mixtures west of the Alleghenies. 
Exclusive to bars containing flaws, and of which no account was made in the 
inquiry, 37 broke below 1,000 pounds, only 12 broke above 1,400 pounds and 3 
above 1,500 pounds. One bar in which wrought-iron scap and ferro-aluminum 
were mixed with pig iron broke at 1,958 pounds, the strongest of the series, 
but it was hard to drill or work. The two weakest bars were made from a 
mixture of half each Lake Superior charcoal No. 1 (a favorite brand) and old 
car wheels. The strongest bar, other than the one above was from an all-coke 
iron mixture, in which Lake Superior, Southern and Hanging Rock ore were 
about equally blended. It is clearly proven by the experiments that itis rather 
by the intelligent mixing of medium grade irons than by the use of the 
strongest and highest priced brands that best results are achieved. In several 
conspicuous cases where the highest priced Lake Superior charcoal irons were 
mixed with best known northern Ohio soft or “Scotch” brands, the object 
being “to get the best,”’ without reference to price, the results were below the 
general average, while of the very strongest mixtures a majority were from the 
cheaper brands. In scarcely a single instance where Hanging Rock, Lake 
Superior and Alabama and Tennessee coke irons, of proper grades, were mixed 
in judicious proportions was a weak, hard or defective casting obtained. Some 
low grade and low cost mixtures, thus judiciously made up, yielded strength 
and general working qualities that were quite surprising. In such adaptations 
Nos. 2 and 3 grades were freely used without rendering work too hard for 
machine shop. Wrongly adapted, the same grades would doubtless yield hard 
and brittle castings. The bending capacity or deflection of bars was in each 


case noted.—_[American Manufacturer. 


Our Available Blast Furnace Capacity. 

An important investigation has been made by the /vom ‘ge into the avail- 
able pig-iron furnace capacity among the large number of furnaces reported 
idle each month. Thus, on October 1 there were reported in blast 94 anthracite 
furnaces, with 36,558 tons weekly capacity, and 154 coke furnaces, with 102,452 
tons weekly capacity, a total of 248 furnaces and 139,010 tons weekly capacity, 
accompanying which were reports of 79 anthracite furnaces not in blast, with 
a weekly capacity of 22,173 tons, and 66 coke stacks, with 30,315 tons weekly 
capacity, an aggregate nominal weekly capacity of 52,488 tons from 145 idle 
furnaces, which in the absence of qualifying information might become some- 
thing of a menace to anything like active and advancing iron markets. The 
paper named has made an inquiry as to the number and capacity of these idle 
furnaces which may be counted upon as available producers under favorable 
market conditions. The finding is quite striking, stacks with a weekly capacity 
of only 14,400 tons out of the 52,488 tons being “carried” in the regular 
likely at any tine to go into blast. 
Other furnaces, those with a capacity of about 38,048 tons weekly, might then 
They are eithe 
antiquated in form, permanently out of repair or located at points which do 
not enable them to produce at a profit. Another inference is that the real 
aggregate weekly anthracite and coke furnace capacity of the country is nearly 
8,000,000 tons annually, if the entire available capacity be employed for a full 


monthly report as apparently available 


as well be stricken off the list of furnaces reported at all. 


year. 


Ir the production of pig iron now going on had covered the year, the 
total would reach 7,900,000 gross tons. The probabilities are that we shall 
record a total output for 1889 of 7,750,000 gross tons, or about 1,300,000 tons 
more than 1888. At the rate of gain shown in the last three years the United 
States will make more pig iron than any country of the world by 1894. We 
have for some years lead all countries as a producer of Bessemer steel rails 
and open-hearth steel. -[Tradesmen- 

A NEW horse-shoe has removable calks and prevents the animals from 
slipping on the ice, 
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ACTIVITY IN LAKE SHIP-BUILDING. 





A factor of no little importance in bringing about the existing active 
demand for iron and steel is the boom in ship-building on the Great Lakes. 
The ship-yards are crowded with work at all but avery few points from Buf- 
falo to Duluth. According to the Chicago 77ibune, to which we are indebted 
for much information on this subject, there are at the present time no less 
than 35 vessels under contract, having an aggregate tonnage of 67,330 tons 
and estimated to cost $4,653,80c, while the prospects are bright for the placing 
of additional contracts for at least six more vessels. The displacement of 
wood by steel is especially marked this season, 62 per cent. of the new ton- 
nage now building being steel, and but 38 per cent. wood. An increasing 
tendency is also observed toward steam instead of sail, almost fo per cent. of 
the new tonnage consisting of steam vessels, the remainder of the craft being 
sailing vessels or barges for towing, intended mainly for the lumber trade. 
The tendency in the iron ore and grain-carrying trades is constantly toward 
steam vessels of large capacity and high speed, capable of moving huge 
cargoes inthe shortest time possible, so as to increase the number of trips 
they can take in a season and to greatly add to their earnings. The success 
of the McDougall whale-shaped steel barges may enable them to hold a place 
in lake navigation, but the general verdict is against the continuance for any 
considerable period of the long prevalent system of loaded steam vessels 
pulling tows. 

Bay City, Mich., is in the lead in numbers and tonnage, and is developing 
a steel ship building industry although in a great lumber district. Cleveland 
occupies second place, but is far ahead of all competitors in building steel 
vessels. Buffalo appears in the list with only a single boat to its credit but 
that boat is the largest in the list, and is to be one of the finest on the lakes. 
Chicago is conspicuous by its total absence, but the prospects are now strongly 
in favor of the establishment of a steel ship-building plant at that city, in the 
near future. It will be observed that the Minnesota Iron Co. are having four 
vessels built at Cleveland, and the Lake Superior Iron Co.two. The four 
steamers of the Minnesota Iron Co., being built by the Globe Iron Works, will 
be launched at about the following dates: First boat, December 15, 1889; 
second, January 15, 1890; third, March 15; fourth, May 1. The Cleveland Ship- 
building Co. will put afloat the two steamers for the Lake Superior Iron Co. 
before May 1, 18go. 

Calculations have been made as to the capacity of the new fleet which are 
of interest. Nine of the vessels, at least, are intended for the ore trade. Giv- 
ing them nine days for the round trip tothe head of Lake Superior and return 
to lower lake ports, they will unitedly carry 17,000 tons of coal and 15,000 tons 
of ore each week, taking coal up and bringing ore down. This would aggre- 
gate 510,000 tons of coal and 450,000 tons of ore for the season, and in view of 
the increasing coal trade of the Northwest and the expected additional output 
of ore to be made next year, it would not seem to be in excess of the probable 
new requirements to be met in this branch of the lake-carrying trade. The 
The vessels building for the grain trade, however, may exceed the demand 
for freight in that line, in which case a reduction in lake rates would be made 
on all classes of freight.—[Iron Age. 





RAU’S “PERFECTION” OIL CAN. 





John Rau’s latest and most celebrated invention, the “ Perfection ” oil can, 
is destined to universal and lasting use among the engineers, machinists, etc., | 
all over the world, having been recently endorsed by the leading manufact- 
urers and engineers in the United States, as well as by the Government 





at Washington. It is claimed to be the most economical, durable and satisfac- 
tory can on the market. Its manufacturers claim it will save its cost in time 
and oil each week. Any further particulars will be promptly and cheerfully 
furnished by the Rau Patent Oil Can Co., 42 and 44 Michigan street, Chicago. 


The Illinois Steel Co. to Make Tin. 





The directors of the Illinois Steel Co. have finally determined to enter the | 
tin industry, believing the company now has a mine capable of producing tin | 
ore in paying qualities. A new plant will be constructed to develop the indus- | 


try, in which this company will be the pioneer in this country. Stockholders 
in the Illinois Steel Co. will shortly receive a circular offering them the privi- 
lege of subscribing to $5,000,000, first mortgage, 5 per cent. 20-year bonds, con- 
vertible at holders’ option into stock. The company will have the right to 
call the bonds, but holders may then still elect whether they will receive the 
cash or stock. Accompanying the circular will be a _ statement of the 
compa’ y’s operations under the consolidation. The company has been 
so taxed this year by orders that it has had to purchase 300,000 tons 
of pig metal outside its ordinary sources of supplies. The stock of this com- 
nany will soon be listed in the New York Stock Exchange, and dividends will 








be begun on the basis of 6 per cent. per annum. with 4 per cent. extra as 
earnings warrant. 


HOW LONG WILL NATURAL GAS CONTINUE ? 








The following valuable collection of opinions, by experts, has been com- 
piled by Gen. Hickenlooper, of Cincinnati : 

Prof. J. P. Leslie, the State Geologist of Pennsylvania, says: ‘‘From the 
time Col. Drake sunk the first well on the plains of Titusville, I have profes- 
sionally participated in the history of oil and gas developments, and believe 
myself to be familiar with whatever has been done in the premises, and there 
does not remain in my mind the shadow of a doubt respecting its practical 
extinction in the comparatively near future.” 

Professor Orton, State Geologist of Ohio—The exhaustion of natural gas 
with the present enormous demand, is necessarily a question of a very short 
time. The wells at Findlay are now failing, and the central portion of that 
field is already drained. 

Prof. John F. Carll, assistant geologist of Pennsylvania—Sooner or later 
the exhaustion is inevitable. It need not be at all surprising if some of the 
gas pools now starting out with great promise shouid have brilliant but short- 
lived careers, similar to Cherry Grove and Thorn Creek. 

Prof. Franklin Platt, assistant geologist of Pennsylvania—The total supply 
will be, sooner or later, exhausted, and the fields will cease to yield gas. 

Prof. Chase says of the Pittsburgh fields: “It is not probable that so vast 
a drain can be sustained for more than three or four years, and will certainly 
be exhausted inside of eight years.” 

Emerson McMillen—Three-fourths of the wells in the Findlay field that 
were promising producers two years ago, are now either totally extinct or 
deliver under greatly diminished pressure. 

William H. Dennison, gas engineer, of Pittsburgh—It is and has been for 
some time rapidly diminishing at Pittsburgh. 

Mr. Printz, gas engineer—It has been demonstrated in the Findlay field 
that the life of a gas well is not to exceed three or four years. In the Wash- 
ington field it is failing so rapidly that those interested are greatly alarmed. 
The manufacturers of Pittsburgh never attempt to conceal the fact that the 
supply is rapidly failing. 

Governor Foster, president of the Toledo company—The process of deple- 
tion is going on, and that the field will be ultimately exhausted is as certain 
as that youand I will ultimately die. 

The superintendent of the Pittsburgh Natural Gas Co.—Signs all point to 
a limited supply. The time the supply will last depends only upon the rapidity 
with which it is consumed. 

Prof. Shaler, geologist of Harvard university—The wells in the Pittsburgh 
fields cannot, at present rate of exhaustion, live to exceed eight years. 

The secretary of the Northwestern Natural Gas Co., supplying Toledo— 
The supply is limited, and the only safety we have is in a very large field 
which we control, which enables to to supply as long as any. 

Mr. Coverdale, assistant geologist of Pennsylvania, advises natural gas 


| companies to provide sinking funds to meet the depreciation of loss of 
| investment due to exhaustion of supply. 


J. D. Weeks, employed by the United States Government to report on the 


| natural gas supply, says: It is essentially a temporary phenomenon and must 
soon come to an end. 


The report of the Society of Engineers of Pennsylvania gives the average 
life of wells not to exceed five years. 
Selwin Taylor, long identified with the natural oil and yas interests, says: 


| In my judgment a few years will see the end of natural gas. 


T. M. Jenkins, of Pittsburgh—Officers and employes all tell me that 
in their judgment it is only a question of time, and their estimates vary 
only as between two and five years. ; 

The superintendent of the Natural Gas Co. at Lima—Sooner or later 
we will find that natural gas has an end. 

The president of the Findlay company, owning the once famous Karg 
well, which ceased to flow a vear ago, admits that they are “giving ita 
rest.” 

Professor S. H. Douglass—-It is only a question of a few months or 
years at most when every one of the wells will fail. 

The Scientific American says of the Pittsburgh field: “A few years 
ago it was thought to be the richest field in the world, yet during this 
short period it has been entirely exhausted and new fields brought in.” 

The great Philadelphia company, of Pittsburgh, is now making con- 
tracts for limiited periods only. 

The Bellaire Natural Gas Co., in defending a suit to enforce specific sup- 
ply, testified that in spite of the fact that they had put down eleven new wells, 
they could no longer keep up the supply; where one year ago they could 


easily give 330 pounds pressure, they now had not to exceed 90. And subse- 
| quent information shows that they have given out entirely. 


Electric Railway Statistics. 


The Lvectrical World presents in its current issue a carefully compiled 
table, based upon original information supplied by the local companies them- 
selves, of the extent and capacity of the electrical railways of the country. 
There are now running, or under contract, no fewer than 179 roads and exten- 
sions of roads in 127 towns and cities, operating 1,884 cars over 1,260.3 miles 
of track at the close of 1889, whereas at the close of 1885 there was practically 
but one electric road in America. The trackage to-day is enough to reach 
from New York to St. Louis, or to constitute a double-track road from one 
end of Great Britain to the other, and the rolling stock would carry as many 
passengers as that of any first-class trunk line. And yet the electric railway is 
only in its infancy. , 
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AMONG ‘THE IRON MINES. 


Lake Superior Mining Notes :— 
MARQUETTE RANGE. 

Mining operations are being resumed on the Shelden property, west of 
Michigamme, and a large pump was put in place last week. Harry Marks is 
managing affairs and he will do his best to develop the property, which is 
quite promising at present.—[Mining News. 

VERMILION RANGE. 

A dispatch from Tower, Minn.,says: The project for a street railway from 
Tower to Soudan and Breitung has materialized, and the articles of incorpor- 
ation will be forwarded for filing in the state and county offices next week. 
The capital stock will be $50,000 with powerto increase. The business men 
of Tower and officials of the Minnesota Iron Co. are promoters of the scheme. 
Work on the line will begin as soon as the articles are filed, and in the Spring 
the line will be extended to the shores of Lake Vermilion. 

GOGEBIC RANGE. 

Speaking of the recent find at the Dangler mine, the /ron Spirit says: 
“This is one of the most important finds that has taken place on the range 
lately, for the reason that it is in a section that has hitherto been a puzzle to 
the majority of mining men on account of the irregularity of the formation.” 

Messrs. F. Braastad, W. J. Officer, Nels Clifton and W. O. Tislov, of Ish- 
peming, have secured an option on lands lying immediately west of the Queen 
and Prince of Wales properties, on the Negaunee range, and will begin work 
of exploring at once. A diamond drill will be employed and every effort made 
to test the value of their option as speedily as possible. There is a shaft 
already sunk upon the property that has a depth of about 70 feet, and this 
will be continued in the hopes that the lean hematite formation, which the 
bottom of the exploration shows, may give place to ore of a quality similar to 
the mines on the east.—[Iron Ore. 

The parties having a 90-day option on the Merryweather mine, have begun 
the sinking of two shafts, one at a distance of 160 feet east of the present 
shaft, and a second at Ioo feet east of it. The owners would have preferred a 
diamond drill to test the ground, but the parties who desire to purchase 
decided the shafts would suit them better. If the vein is found in these 
explorations, then the sale is assured. Mr. W. B. Linsley superintendent 
Peninsula division of the Chicago & Northwestern, and Mr. W. F. Fitch, gen- 
eral manager of the Duluth, South Shore & Atlantic railroad, visited the prop- 
erty, Tuesday, with a view of determining, probably, whether it warranted the 
construction of a track to that point. There was no doubt that they decided 
the showing fully warranted the expenditure.—{Iron Ore, Ishpeming. 

The general quietness prevailing at the Colby during the past Summer 
has finally culminated in a complete shut-down, there being only a sufficient 
number of men retained to take care of the machinery, keep out the water and 
watch the property. The /ron Spirit says it is not known why this action was 
taken, and although many conjectures are made it is more than likely that it 
was caused by a combination of circumstances. The report that the operators 
are seeking a reduction of the royalty may have some foundation, in fact ; that 
various parties are endeavoring to secure a lease of the property is true, and 
this may also have some bearing on the matter, but the fact that the manage- 
ment do not wish to stock ore this Fall had probably more weight on the sub- 
ject that anything else. The mine is in first class shape to get out ore and the 
management probably consider themselves able to fill any contract with ore 
direct from the mine and thus avoid the extra expense of stocking.—[Mining 
News. Other reports are to the effect that the shut-down is only partial and 


for temporary purposes. 
MENOMINEE RANGE. 


Up to to-night the Florence mine has mined and shipped so far this year 
an aggregate of 160,000 tons, this amount including the shipments by lake and 
rail. Asthe shipping season will last at least a month longer, it is safe to 
estimate the total output of the mine for 1889 at 180,000 tons, or 20,000 more 
tons than was ever before put out in asiugle year.—[Florence (Wis.) Mining 
News, Oct. 19. 

The Section Five Exploring Co. has been at work for the past six weeks 
prospecting on the northwest quarter of the northwest quarter of section 
5, 43-31, in the Crystal Falls district. The explorers have run a system of test 
pits near the north line of its option, but have been unable to bottle any of 
them. The company has about closed negotiations for a small plant of 
prospecting machinery, aud will prosecute operations with great vigor this Fall 
and winter. The mineral indications in that part of the country are excellent 
and there is little doubt of the existence of vast ore deposits in the locality, 
and the gentlemen interested in the movement intend to find them. E. J. 
Gilbert, A. Lustfield, Otto Riebel and other energetic and persevering men are 
at the head of the Section Five Co.—[Mining News. 

A line of improvements to be made at the Ludington mine the coming 
Winter that will make it a busy season, as well as increase the capacity of the 
mine and make the more economical handling of the output possible. Per- 
haps the most important of these improvements will be the sinking of a new 
shaft in the foot wall, opposite A shaft, work on which will be begun next 
week. This shaft will be 7 by 18 feet inside the timbers and will be sunk 800 
feet in the shortest possible time. In fact, Supt. Bankes sets the time for its 
completion to this depth at six months. Besides sinking from the surface, 
raises will be made from four levels under ground, and all the men who can 
be profitably employed will be secured to rush the work along. A machine 
shop and forge, 30 by 120 feet, and other improvements added.—{ Menominee 
Range. 

The South Caledonian is attracting a good deal of attention just now and 
many Opinions regarding it are expressed by persons who know something of 
ore and the formation of the top layers of the earth’s crust. The point of the 
opinions being that the new find is a big thing, and that it is not confined to the 
forty under option to Capt. W. R. Calhoun, but that it extends north and south 








a considerable distance. The formation at the point of exploring by Mr. Cal- 
houn has an almost north and south course, but of course the chances are that 
it does not run ina straight line. The fact that the ore from the new find 
does not show the least banded character is a winning card for the Caledonia 
district, and will be the means of attracting explorers to that locality in large 
numbers, and cause that locality to present a very animated scene during the 
coming Winter months. T.C. Ferry, president of the company backing the 
work at the South Caledonia, visited the property on Tuesday and is very much 
pleased with the splendid outlook fora large iron ore producer.—{Mining 
News. 





Lake Superior Shipments ot Iron Ore:— 

Shipments of iron ore from the mines of Lake Superior, for the season of 
1889, up to Wednesday, October 16th, are as shown by the appended statement, 
condensed from the Marquette Vining Journal: 

MARQUETTE RANGE. 
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*Shipments for the last week not included. 





A New Black Band Ore Deposit :— 

Says the Ironton (O.) Register: Col. Gray has been prospecting in his 
hills, just below town, and has succeeded in making a very important revela- 
tion. The block ore shows itself in the hill about 50 or 60 feet above the base 
About 20 feet above the block ore, the diggers went in on a coal blossom and 
soon encountered a pretty good coal vein, and pushing past the outcrop, 
developed a seam of excellent, dry, pure coal about 32 inches thick, with a 
parting in the center, of black shale, about 12 inches thick. But what was 
remarkable, was the fact that the coal lies on a seam of first-class black band 
ore about eight inches thick. The black band ore lies smoothly and regularly 
It can be easily mined. It is in sections or blocks of, perhaps, two feet square 
and eight inches thick. As far as the diggers have gone in, the seam is 
uniform and maintains its excellence. 





The Law ot Gravity in the Manutacturing Business. 

It is now recognized in New England that there is really such a law, and 
that it has a tremendous force and never fails to be executed. Mechanics and 
capitalists are equally concerned to know what is the scope and meaning of 
this law, and then to study carefully its relation practically to their business 
as craftsmen or as employers or masters. In New England it is rapidly 
beginning to be felt that the manufacture of cotton goods must eventually be 
carried on near the place of production, and hence a general rule is being 
formulated that in the near future raw materials must be manufactured near 
the place of production, if any money is to be made in the operation. Already 
an edge tool manufacturing company in Maine has begun the erection of a 
branch factory in the metal region of the South, and this is by no manner of 
means an isolated instance. 

Year by year the competition in business is becoming more and more 
serious, and common prudence seems to demand that a very thorough study 
of the situation should be made. If the cotton manufacture shall in the next 
twenty-five years center chiefly in the South, or the metal manufacture nearer 
the source of supply, and otherwise the factory approach the place where raw 
materials are produced or found, it by no means follows that the North may 
not have some equivalent to take the place of cotton, or New England some 
factories to work other productions than iron. The genius and skill of our 
inventors and artisans will rapidly find out the best industries and manufact- 
ures for any given locality, and so the real balance will be properly kept, while 
the prime cost of production will be lessened. The warning has been plainly 
heard all along the line, and capitalists will study the situation more carefully 
than ever, and discriminate with greater closeness before selecting the partic- 
ular direction in which to spend time and money.—{The World’s Pro- 
gress. 


LOY CELE LILLE! A ND LT EO AECL L LLIN ILEANA LT TNE hie x. 


H 
: 
t 
j 





ERR LAO EE BEEN IEE CORY RRS: eaemeteanaaaR at te 


6 ‘Tem IRON TRADE RbeEvipw. 





nail . - ay eae dena AAAS animate - a laa ew 



































ET TETED, 


FIG. 2. 









PATENTED X ny 
MARCH 19 C) \ 
O 1889 ; C) fC) 


a’ = 




















were eo 











Tue Iron Trapp Review. "7 








LEATHER LINK BELTS. 





These belts are valuable for a variety of purposes, and especially for damp 
places, as they are the only leather belts that are absolutely water-proof, there 
being no cemented joints to give way by contact with dampness. These belts 
run very straight and pretty, and when made of good leather will not stretch 
over much. For quarter turn belts they are unquestionably superior to any 
others made, as their joints enable the belts to adjust themselves to the 
pulleys more completely than solid leather belts. By virtue of their weight 
they are capable of transmitting a considerable amount of power without 
great width of belt and pulleys. When made with acentre hinge joint they 
fit laterally to the pulley more completely than solid leather belts, and this 
quality assists them in the transmission of power. 

Leather link belts, as heretofore constructed, while possessing to a degree 
the advantages above enumerated, are open to much criticism, partly from 
the fact that the pieces of leather are very short, thus necessitating a large 
number of joints to every foot of belt; but their main defect is the compara- 
tively small contact surface between the pulley and the belt. Less than half 
of the apparent driving capacity of the belt is utilized. This is a very serious 
drawback, and has done much to discredit these beltsand render them unpop- 
ular where at first they became quite the fashion. 

The Acme link belts are constructed upon an entirely new principle, by 
which the defects, above mentioned, and heretofore existing, in link belts are 
completely avoided. This belt presents absolute contact both laterally and 
around the pulley, thus utilizing 100 per cent. of the apparent transmitting 
power of the belt, as compared with only a fraction of utility found in other 
link belts. 

The proper manner of running a link belt is illustrated in Fig. 2. Here 
the belt is drawn taut upon the under side, allowing the upper side to sag and 
climb the driven pulley, so as to bring the belt in contact with a large propor- 
tion of its circumference. This large arc of circumference in contact, and the 
weight of the belt, result in the largest possible amount of power transmitted. 
In link belts, as ordinarily constructed, this way of running upon the pulleys 
is a necessity, because they do not possess the ability of complete contact with 
the pulley. 

While it is desirable to run the Acme link belt in the same manner for 
obvious reasons, itis not an absolute necessity. By virtue of its complete 
contact with the pulley, it may be run as shown in Fig. 3, drawing upon the 
upper side, the under side being slack. By comparison of these Figs. 2 and 3, 
it will readily appear how great is one advantage of the Acme link belts over 
link belts as heretofore constructed. 

Fig. 4 represents a cross-section of the Acme link belt, the dotted lines 
showing the three bolts by which the links are held together transversely; 
the three centre links placed upon the highest part of the pulley, as shown, 
are made V-shaped. These form the centre hinge, giving flexibility and 
adjustability to the belt. At the lines AA are shown the heads of the two bolts, 
which extend from this hinge joint to the outer edge of the belt. 

This hinge is also the key-stone of an arch. Its V-shaped links throw the 
edges of the belt down, so that the belt tends to hug the pulley tighter at its 
edges than in the center, even though the pulley be crowning. Belts without 
center hinge joints cannot hug the edges of crowning pulleys at all. In all 
other link belts having hinge joints, dependence is put on the weight 
of the belts to bring their edges in contact with the pulleys. But opposed 
to this is the tendency of the belt to maintain a flat shape, and also the 
centrifugal principle which throws the edges outward and away from the pul- 
ley when in motion. In the Acme belts this same centrifugal principle and 
the working tension of the belt bring the center down upon the pulley, 
making the lateral contact perfect. 

Cushioning is prevented. The hinges are made with slot-shaped openings 
by which the air passes in the most natural way from the highest part of the 
pulley through the center of the belt. 

Figure 1 is a plan of the belt. 

Figure 5 shows one of these belts running from one shaft to another on a 
“quarter-turn.” On account of their flexibility and adjustability, these belts 
are especially adapted to this work. 

Figure 6 illustrates a full-sized link used in link belts as heretofore 
constructed. 

Figure 7 illustrates a full-sized link used in the Acme link belts. The 
circle upon which they are cut agrees with the driven or smaller pulley upon 
which the belt isto run. Thus a driven pulley of 12 inches diameter will have 
a belt the under side of whose links arecut upona 12-inch circle. A belt 
made to run upon adriven pulley 20 inches in diameter will be made from 
links cut to fit a circle 20 inches in diameter, and so on. It is in part by these 
means that we secure absolute contact between a belt and a pulley in the 
direction of its circumference. 

Figure 8 represents (in full size) one of the Acme link belts passing over a 
pulley 12 inches in diameter, and shows the contact secured by this curved 
surface given to the under or inner side of the link. Attention is also called 
to the manner in which the toe of the link at B rests against the heel of the 
following link at C. This construction brings the links into absolute contact 
with each other as the belt passes around the pulley, so that no spaces exist 
between them. This form of link also enables it to adjust itself, within a 
limited range, to different sizes of pulleys. If a belt runs over a pulley a little 
larger, the flexibity of the link, caused by the shape of the toe at B, enables 
the link to somewhat straighten out, and the toe will still rest against the heel 
of the following link, thus closing the gap upon a little larger circle. If, on 
the other hand, the belt runs on a pulley a little smaller than the one to which 
the belt is adjusted, the flexibility of the toe at B causes the belt to assume a 
smaller circle by means of the pressure of the heel C upon it. Thus a belt 
made to run upon a pulley 12 inches in diameter will conform itself to pulleys 
ranging from 8to16 inches in diameter, A belt upon a 20-inch circle will 








adjust itself to pulleys from 16 to 24 inches in diameter and so on whether 
larger or smaller than the sizes here given. 

Figure 9 illustrates in the same manner a link belt, as ordinarily con- 
structed, passing over a pulley 12 inches in diameter. The difference in the 
construction of the two belts is so apparent, and the lack of contact with the 
circumference of the pulley is so evident, in Figure 9, that further comment 
and comparison in this particular are unnecessary. 

Two other differences should be noticed in Figs. 8 and 9. First, the 
greater length of links in the Acme link belt over other link belts, thus largely 
reducing the number of bolts (one-third), and consequently by that amount 
reducing the liability of the belt’s getting out of repair. Second, the amount 
of leather between the bolt hole and the endoflink. This large amount of 
leather in the links put into the Acme belt, between the bolts and the ends of 
the links is just so much more stock for strength and wear. These facts are 
also illustrated in Figs. 6 and 7. 

On account of the large amount of power the Acme link belts are capable 
of transmitting, they are especially adapted to main driving work. By their 
use, there isa material saving in the width of both belt and pulleys. In shops 
or mills where the main driving belt, or the main counter belt, is overloaded 
by the addition of new machines, making a change necessary, the cheapest 
effective change is to put one of these link belts on the old pulleys, instead of 
changing both the belt and the pulleys for wider ones, which must be done if 


an ordinary belt is used. Manufactured by the Page Belting Co, Concord, 
N. Hi: 





A GREAT FURNACE CONSOLIDATION. 





The last issue of the 7vadesman gave the details of the formation of the 
Southern Iron Co. They have purchased five charcoal furnaces: the La Grange, 
Warner, Goodrich and Etna in Tennessee, and the Attallain Alabama. These 
furnaces have an aggregate capacity of from 200 to 250 tons of iron per day. 
They expect to build at once another furnace on the Wayne Iron Co.’s pro- 
perty in West Tennessee of about 50 tons daily capacity, and propose building 
another furnace in East Tennessee; probably to smelt the Cranberry iron ores, 
making seven in all. The capacity of these furnaces will be about 4oo tons 
per day. The company owns besides 170,000 acres of coal and iron ore land. 
[t has purchased the Roane Iron Mill at Chattanooga, and as soon as possible 
it will be converted into a basic steel mill and will be operated in the manu- 
facture of steel rails and other steel products. The open-hearth process will be 
applied, though either the basic or acid process or a duplex can be used. The 
mill in question will be greatly enlarged. Mr. A. M. Shook and Capt. H. S. 
Chamberlain will leave for Europe by November 1, for the purpose of studying 
the latest appliances for the manufacture of basic steel, and while there will 
order much of the machinery and employ a competent and experienced super- 
intendent. It is expected to begin converting the Roane mill within ninety 
days and to have it in operation late next Spring; it will employ bewteen 400 
and 500 hands and will have a capacity of about 250 tons per day. 

The formal transfer of the Roane [ron Co.’s property to the Southern Iron 
Co. was made on the 5th. The papers have all been signed and the transaction 
formally closed. 

The Nashville & Chattanooga railroad has already ordered the widening of 
the Centreville branch in Lewis county, Tenn., from a narrow gauge to a broad 
gaugerailroad. This is done to facilitate the operations of the company; other 
extensions will be made by the company with the same end in view. 

The significance of this colossal transaction cannot be overestimated. It 
is the first definite movement toward the manufacture of steel in the South, 
and Chattanooga is justly proud of the honor of having been selected as the 
central point for its manufacture.—{Chattanooga Tradesman. 


Unprecedented Industrial Activity in the South. 

Probably the most active week yet seen in the industrial history of the 
South is the one covered by last week’s reports of the J/anu/facturers’ Record. 
While small enterprises of wide diversity have been started in large number, 
they have been almost overshadowed by gigantic undertakings, involving the 
investment of many millions of dollars. The sales of mineral and timber 
lands have been almost unprecedented, Northern and European capitalists 
crowding upon each other in their eagerness to secure control of great bodies 
of undeveloped lands. The sales for the week, in large tracts, have aggregated, 
probably, half a million acres, while negotiations are pending for still larger 
bodies, including 300,000 or 400,000 acres of timber land in Mississippi and 
several hundred thousand acres in East Tennesee, the purchase of the latter 
by a $6,000,000 company having been virtually closed. The most remarkable 
activity, however, has been in the projection and letting of contracts for new 
furnaces. Special dispatches announce the organization, in London, of a 
large company to build extensive iron and steel works at Middlesborough, Ky., 
where large discoveries of Bessemer ore are just reported; the commencement 
of work on two furnaces, to cost about $400,000, of 150 tons daily capacity each 
at the same place, and negotiations pending for building two more there, 
This is the greatest showing made by any town for the week, but contracts 
have been let for a furnace at Salem, Va., one at Buena Vista, Va., and one at 
Graham, Va., while arrangements are being made to shortly let contracts for 
three or four more in the same state. In the last two weeks has been reported 
the projection of 17 or 13 new furnaces in the South, and contracts have 
already been closed for building about one-half of them, and a dozen or more 
enterprises of the same character are being organized and will shortly be made 
publis.—[Manufacturers’ Record. 


A Goop composition for welding steel is made of one part of sal ammoniac 
and ten parts borax. Pound the ingredients together, and fuse until clear 
then pour out, and when cool reduce to powder. 
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ON FIRING WITH SOFT COAL. 





It is too generally assumed, in firing steam boilers, that the fuel is burned 
under conditions over which the fireman or engineer has little or no control ; 
and that any man who can keep up a proper supply of steam is equally good 
with any other man. That such an opinion is very erroneous is fully shown 
by many almost daily observations; and one case in point will be enough to 
illustrate the fact. In acertain plant of three or four hundred horse-power, 
the water for the boilers was passed through a meter, the coal was carefully 
weighed, and the fire-room log was kept by acompetent man. In this way it 
was easily shown that Mr. A evaporated less than eight pounds of water per 
pound of fuel, while Mr. B, apparently just the same kind of a man, evaporated 
over nine pounds, the difference between the two results being exactly two 
pounds of water per pound of coal in favor of Mr. B. 

It is also a fact that much of the waste generally attributed to the steam 
engine is in reality due to lack of knowledge and skill in the boiler-room. 
That a certain quantity of air is necessary in order to secure perfect combus- 
tion, is well known; that too much air detracts from the economy and injures 
the boiler, is also well known ; and the skilled and experienced engineer needs 
no anemometer to tell him when he has reached the delicate point where the 
air supply is just right. A glance at his fires,a knowledge of his chimney 
draft, a look at his dampers, and an understanding of the work his boilers are 
doing, are sufficient to guide him. But there are boilers and boilers, not all of 
which are cared for or fired in this manner; and it is to those that are not that 
our illustrations apply. 

In Fig. 1 a bituminous coal fire is shown, from six to nine inches thick. 
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416. 1.—A GOOD 
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FIG. 3.—BAD FIRING—SIDE VIEW OF FURNACE. 


It is kept thicker at the back end and along the furnace walls and in the cor- 
ners, because the heat radiated from the side walls and the bridge causes the 
coal in these places to burn faster than that on the rest of the grate. It is 
kept solid and in form by quickly sprinkling a thin uniform layer of coal on 
alternate sides of the furnace at frequent intervals, and by filling in such 
parts as may burn hollow. If the fire is neglected for a short time it is 
morally certain to burn hollow, and holes will develop, through which the cool 
air in the ash-pit will pour up freely, chilling the hot gases of combustion and 
materially lessoning the efficiency of the boiler. 

Fig. 2 illustrates what is called coke firing. The grate is covered with 
incandescent fuel as in Fig. 1, except near the doors, where a window eighteen 
inches wide, and built of fresh coal, extends entirely across the front of the 
furnace. The heat to which this window is exposed causes it to coke as 
it would in a retort in a gas works, and to give off the inflammable gases that 
it contains, which are burned as they pass back over the incandescent bed of 
fuel. When fresh fuel is required, this mass of coke is broken up and dis- 
tributed evenly over the grate, bearing in mind the necessity of keeping a 
good supply on those portions of the fire which tend to burn the fastest. 
When the fire has again become incandescent, fresh coal is put to coke, and so 
the firing continues. In this method of running a fire it is still all-important 
to prevent holes from burning through, and admitting undue quantities of air 
into the furnace. 

Other methods of firing are often seen. One isto fire only at considerable 
intervals, throwing on coal so heavily as to almost shut off the draft for 


atime. Fires run in this way and then, left to themselves, burn hollow, and 





| seen issuing from the chimneys. 


air rushes through the holes, burning the fuel away around the edges of them, 
and thus constantly enlarging them until, after a time, a strong current of cool 
air passes unchecked up through the grates, along the side walls and the 
bridge, and the hot gases coming from the coal are so chilled by it that it is 
almost impossible to make steam. 
heaped upon the center of the grate like a haycock, as shown in Figs. 3 and 4; 
and in both cases the invariable result is a hard-worked fireman, laboring 
manfully to keep up steam, and a bitter complaint from the office at the cost 
of the fuel consumed. 
on the grate, and which must be heated and passed out at the chimney, puts a 
constant drain upon the coal piles and a constant effort upon the muscles of the 


The same result follows when the coal is 


The cold air that passes up through the empty places 


fireman, who punches and works away, fretting at the poor steaming qualities 


of the boilers and at his inability to keep up steam. - 


To burn bituminous coal without smoke has long been the hope of inventors 


and engineers, for itis generally admitted that an enormous waste occurs 
when any considerable amount of smoke issues from the chimney. 
that smoke is a sure indication of imperfect combustion, but the vapor ordin- 
arily seen coming from the chimney is not all smoke. 
sometimes seen consists almost entirely of unconsumed carbon, but the 


It is true 
The dense black smoke 


compusition of the lighter smoke is very different. Most coal contains a con- 
siderable quantity of moisture, especially bituminous coal; and this moisture 
is, of course, evaporated by the heat ofthe fire, and driven off as steam, in 
company with other products of combustion, giving the light vapor usually 
Even the densest smoke contains but a small 


| quantity of unconsumed carbon, though of course it is likely to contain a 
' considerable quantity of invisible gases that would have been burned and 














Fic. 1.-COKE FIRING WITH SOFT COAL, 











FIRING 


FIG. 4.—BAD FIRING—PLAN VIEW OF 


utilized had the combustion been more perfect. The black smoke is usually 
given off when long flames of a yeliowish or reddish hue lap along the length 
of the boiler and perhaps pass into the flues. When the damper is right and 
the draft good, and the fires well laid, so that all parts of the grate are evenly 
covered, the lazy smoky flame is changed to a short flame of intense brightness. 

Too much air is as capable of producing smoke as too little; for by its 
chilling action, previously explained, it makes perfect combustion impossible, 
and causes the samé dense cloud to appear at the stack. 

In charging fresh coal itis a good plan to leave the furnace door ajar 
slightly until the fire has burned up a little, so as to admit an extra supply o 
air, that which passes up through the grate being checked for a few moments 
by the fresh fuel. If the door is kept wide open the boiler will be cooled down 
and may be severely strained, and a big column of cold air will pass right over 
the fire in a body, and up the chimney; but if the door is kept half or three- 
quarters of an inch ajar the air that is admitted will distribute itself through 
the furnace pretty uniformly, and will consume the gases given off by the fresh 
coal. As soon as these gases burn off the door should again be tightly shut, 
—{The Locomotive. 





Annealing Steel. 

A good method of annealing steel is to let it “soak” in the fire until red 
hot, as it heats more evenly; then take it from the fire and carry it to 
some dark place, let it cool in the air until you lose sight of the dull red in 
the dark, and then cool it off in hot water. This method is called the “water 
anneal,” 
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INDUSTRIAL SUMMARY. 
New Enterprises :-— 

The Alpha Iron Works, Montreal, has been incorporated, with a capital 
stock of $50,000, for the general manufacture of articles of iron, steel and brass. 

The Clyde Iron Works, of Duluth, will hereafter be under a reorganized 
management with a paid-up capital of $100,000. A new lead pipe works is also 
projected, at the same place, to cost $25,000 to $30,000. 

The Glasgow Furnace Co. have been organized to build an iron furnace at 
the new town of Glasgow, Va. One hundred thousand dollars of the capital 
stock have been subscribed for by the Rockbridge Co. 

The Vanderbilt Steel & Iron Co., mentioned as incorporated at Trenton, 
N. J., will build a furnace at East Birmingham, Ala. A site has been selected. 
Mr. Meissner will be the superintendent of the furnace. 

The United States Fence Machine Co. was organized in Charlotte, Mo., 
with a capital stock of $25,000. The company will commence the manufacture 
of the machines at once. The machine is for making slat and wire fence. 

The firm of Chamberlain, Wheeler & Co. have become incorporated under 
the name of the Virginia Iron Co. Capital, $100,000. They have changed the 
name of the Victoria Furnace to that of the Rockbridge Furnace, and will sell 
their iron under the brand of Rockbridge. 

The William Price Co., of Pittsburgh, with a capital stock of $75,000, were 
granted a charter last week to manufacture iron, lead and brass goods. The 
directors are Edwin Bradley, Albert R. Price and John Cowley, of Pittsburgh. 
This corporation will succeed the present firm of W. G. Price & Co. 

The Star Drill Manufacturing Co.’s new works are located on Washington 
street, east of the rolling mills. The main building is 130x40 feet, the boiler 
and engine room 20x30 feet, and the blacksmith shop 40x30 feet. The stack 
will be 55 feet high. The brick work on the building is about completed and 
the slate roof can be put on before many days. It will be ready for occupancy 
by the middle of the week after next. The firm will manufacture all kinds of 
drilling tools {Akron (O.) Beacon. 

The Star Tool Manufacturing Co. is making arrangements to put upa 
mammoth building just north of of the Reed & Rattan building. It will be a 
brick and frame structure. The brick part will be 180x48 feet. The frame 
part will be at the east end of the brick, and although the plan for this part 
has not been adopted it was stated that it would be 300 feetin length. The 
stone work for the brick section is nearly completed, and a large force of men 
is engaged in blasting and grading the ground for the frame part, which is an 
indication that the work on this building will be pushed to completion as 
rapidly as possiple, and when finished will be 480 feet in length.—[Akron (O.) 
Beacon. 

Recent Illinois incorporations: Mechanics’ Foundry Co., Chicago; to do 
a general foundry business; capital $50,000; incorporators, Thomas Boyle, H. 
M. Pettingill and C. M. F. Webber.—Improved Nut-lock Co., Winchester ; to 
manufacture nut-locks ; capital $100,000; incorporators, Wiley M. Grisham, T. 
M. McGesson and B. F. Wilmot.—Combination Scale Co., Chicago; to manu- 
facture coin-operated machines; capital $100,000; incorporators, Josiah Burn- 
ham, Thomas M. Thompson and QO. D. Sorang.—United States Roofing Co., 
East St. Louis; to manufacture roofing materials; capital $100,000; incor- 
porators, J. W. Beaumont, George Wenzlick and W. I. Smith. 





Enlargements, Additions, Removals, Etc:— 

The Virginia Steel 
Meadows, Va. 

The Vanderbilt Steel & Iron Co. will build an iron furnace at East Birm- 
ingham, Ala. 

The Mary Lee Coal & Railway Co. have about completed arrangements for 
building a 100-ton coke-iron furnace at their mines, six miles from Birm- 


Co. contemplate building two furnaces at Max 


ingham, Ala. 

The /ron Age says that it is reported that the Illinois Steel Co. will build 
four new blast furnaces and will remodel its South Chicago works so as to 
carry the capacity up to 1,000 tans a day. 

The plant of the United States Nail Works has been removed from Indian- 
apolis to Jackson, O., the capacity of the works having been largely increased. 
The company contemplates putting up furnaces and rod mill. 

A number of capitalists, representing the Baldwin Locomotive Works, have 
purchased a tract of land in Bell township, adjoining Saltsburg, Pa., opposite 
Avermore. The tract embraces about 700 acres. Should works be erected a 
railroad track will be laid from the tunnel above Salina. 

It is rumored that a New York syndicate has purchased the Cumberland 
Iron Works (Tenn.) property, including the Bear Spring furnace and the Dover 





furnace, five miles from the Bear Spring furnace, and will put the last named | 


furnace, which has been idle for some time, in operation and make further 
improvements. Both are charcoal iron furnaces. 

Eastern capitalists visited Aurora, Ill., last week, considering the matter 
of removing a factory for manufacturing stove ornaments from Bridgeport, 
Conn., to that city. They do most of the work for the Rathbone-Sard Stove 
Works, which have decided to remove to Aurora, and desire to follow them 
west. 

The J. C. McNeil Co. boiler works is putting up a new frame addition 4o 
feet wide by 50 feet long, in which to manufacture car tanks for the shipment 
of oil. Their business in this line has increased to such an extent that the 
old building was too small and the west end of the old building is being torn 
out and the new addition joined onto it. This will make a building about 100 
feet long by 4o feet wide for the manufacture of car tanks. This firm is so 
crowded with orders that it was compelled last week to refuse quite a large 
contract, because they could not get the order out at the time it was wanted in 
connection with what they now have on hand, They have been crowded with 
work during the entire season.—[{Akron (O.) Beacon. 

The Gobeille Pattern Co. has been organized to carry on the business of 





the Gobeille Pattern Works, Cleveland, heretofore under the sole ownership 
and management of Mr. Joseph Leon Gobeille, probably the most expert 
pattern manufacturer in the country. The new company has a capital stuck 
of $40,000, all subscribed, and starts out under the most favorable auspices. 
The officers are: President, S. T. Wellman, late of the Otis Iron & Steel Co., 
now consulting engineer of the Illinois Steel Co. and vice-president of the 
American Wire Co.; Vice-President, E. G. Powell, capitalist; General Manager 
and Treasurer, Joseph Leon Gobeille; Secretary, George W. Kohlmetz. The 
other directors are: W. R. Warner, of Warner & Swasey, and A. T. Perry, 
President of the Forest City Chemical Co. 





General Industrial Notes:— 

The St. Louis pig iron firm of Rogers, Meacham & Shields has been 
dissolved and is succeeded by Rogers, Brown & Meacham. 

On Monday night, the 7th inst., there was turned out at the Edgar Thom- 
son Steel Works, of Carnegie Bros. & Co., Limited, at Braddock, Pa., 
of steel rails. 

The Buena Vista Iron Co. have let the contract for the erection of their 
1oo-ton (coke) iron furnace, at Buena Vista, Va.,to J. P. Witherow & Co., of 
Pittsburgh, Pa. 

H. F. DeBardeleben, of Bessemer, Ala., and associates, have purchased a 
controlling interest in the Eureka Co., at Oxmoor, whose property comprises 
two coke-iron furnaces, iron and coal mines, etc. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock, p. M., on the 8th 
day of November, 1889, for furnishing and putting in place complete in the 
United States post office, court house, etc., at Baltimore, Md., three hydraulic 
passenger elevators and two hydraulic mail elevators, including pumps, tanks, 
piping, cars, platforms, etc., in accordance with the drawings and specifica- 
tion. 

The Canton Steel Roofing Co. report trade for the first half of October 
the best in the history of their thirteen years’ experience. Among many 
large contracts filled this month is one for 730 squares of pressed beaded ceil- 
ing, to go into a Lincoln, Neb., apartment store, one of the largest in the West. 
They say they are not affected by the advanced and crowded iron and steel 
sheet market, as their large future contracts enable them to get prompt ship- 
ments and to fill orders on short notice. 

Many prominent iron manufacturers were present yesterday at the execu- 
tors’ sale of the Philadelphia rolling-mills and blast furnace, the property of 
Stephen Robbins, deceased, at Beach and Shackamaxon streets. The plant 
was disposed of to Lukens & Montgomery for $15,500, subject to a mortgage 
of $113,000. It is understood that Messrs. Lukens and Montgomery have acted 
in the interests of a large iron manufacturing corporation, but the name of 
the company is at present withheld. The plant was valued at $400,000 by the 
estate.—[Philadelphia Record. 

Messrs. John McCaskey and Charles P. Shaw, of New Castle, Pa., have just 
received letters patent on a rotary engine which is destined to prove a great 
success. The great objections to rotary engines have been complication 
of mechanism and too much friction. These drawbacks have been overcome 
by Messrs. McCaskey and Shaw, their engine being simple in construction and 
practically indestructible. There is an absence of friction, and one of the 
engines mounted on wheels, can be run up to five or six hundred revolutions 
per minute under a head of seventy pounds of steam, and will not be moved 
or jarred an inch from where it was placed. The speed is controlled entirely 
by means of one lever. The engine is small, taking up no more room than an 
ordinary water motor, and runs equally as well suspended from ceiling or wall 
as when on a floor. 


1,080 tons 


One Eastern patent broker has already made Messrs. 
McCaskey and Shaw an offer of $50,000 for their invention, but the offer was 
declined with thanks.—[Pittsburgh Leader. 


Power Transmission at Bourganeuf, France. 

In a recent number of the Comptes Rendus, M. Marcel Deprez gives some 
particulars with regard to the transmission of power installation at Bourganeuf, 
where, owing to the frequent failure of the waterfall in the town itself, it has 
been found necessary to obtain the power for driving electric light machines 
from a fall at Les Jarrauds, nine miles off. 
connected in series, and mounted on the same spindle. 


The generator has two armatures 
Each ring has a resist- 
ance of two ohms, and revolves between the poles of a separate field magnet, 
The generator is belt-driven by a 130h. p. turbine running at 150 revolutions. 
The field magnets are partly excited by a small auxiliary machine giving 90 
volts and 20 amperes. The line, which has a resistance of 23 ohms, is of bare 
5 milimetre silicium bronze wire. ‘he motor at Bourganeuf, is identical with 
the generator at Les Jarrauds, and, like it, is independently excited, in this 
case by the electric lighting machines. At the moment of starting, however, 
the field is excited by the accumulators at the central station. The dynamos, 
two in number, are of the Gramme type, giving 110 volts and 250 amperes. In 
preliminary workshop experiments over an artificial line of 30 and 25 ohms 
resistance, it was shown that for evey 100 h. p. developed by the turbine, at 
least 60 h. p. was available for lighting purposes, the E. M. I. of the generator 
being between 3,550 and 3,750 volts. 


THE President has appointed Hon. Sidney G. Brock, of Missouri, to be 
Chief of the Bureau of Statistics of the Treasury Department, in place of Hon. 
William F. Switzler, also of Missouri, whose resignation had been requested. 
The new Chief is a native of Cleveland, O., and a graduate of Allegheny Col- 
lege, Meadville, Pa. He served during the war in the Army of the Potomac, 
and has always been a Republican. He was a candidate for Congress, last 
year, in the First District of Missouri, but the adverse majority was too much 
for him to overcome. He was supported for the position by leading Repub- 
licans of Missouri and other States. 
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$1.90 PER TON FOR COKE. 


The coke trade is rapidly itvnictine: the climax predicted in these 


On account of the scarcity of cars, the daily production of the 
This overplus has to 


columns. 


region is 4,500 tons or 250 cars more than the shipments. 


be stocked on the yards, and the yards are now so full that three days’ run | 


would blocade it completely and paralyze production. Our report for the 
week ending October 5th estimated about 2,500 cars of stock coke on the yards, 
500 cars more, and this week will add at least 


another thousand cars, making nearly 5,000 cars or 90,000 tons of stock on the 


Last week added no less than 1, 


If the car supply does not materially improve, restriction of produc- 
As the former contingency is very remote, 
the operators will be compelled to face the latter and either shut down some of 
Most probably it will 


yards. 
tion will be the only alternative. 


their works altogether or lay off one day in the week. 
be the latter. 

The results to the coke producers will not, however, be so serious as they 
will be to the coke consumers. Many :urnaces are running very close, with 
barely sufficient fuel to keep their stacks warm, and some of them in the 
Mahoning and Shenango Valleys will be forced to bank down soon. Their 
surplus stocks have been exhausted, and their present receipts are not sufficient 
to keep them going. Chicago and St. Louis furnaces have thus far been saved 
from a similar fate by the influx of coke from the West Virginia and other 
regions outside of Connellsville, yet they, too, are fearful for the future. The 
Illinois Steel Co. had an immense stock of coke on hand prior to the car 
famine, but it’s all gone now. This company consumes 150 cars per day, and 
in spite of its large number of individual cars, and its recent fuel surplus, it 
has been reduced to a hand-to-mouth supply. The average daily coke ship- 
there is a demand for, and the operators, had 
they cars, could ship 1,800 cars per day for the next month before all the 
western furnaces would be overstocked. 

The furnace-men, in their anxiety to keep their stacks going, are not con- 
sistent in one thing at least. For weeks past they have been gradually push- 
ing up the price of iron and solemnly warning the coke operators against the 
dangers of advancing the price of coke beyond $1.50. This week we learn 
that the furnace-men, desperate over the prospect of a shut-down, are offering 
big advances in price. We hear of one offer of $1.90 perton. If, therefore, the 
price of coke goes to $2.0c per ton before the year is out, it will be the fault of 
the furnace-men themselves rather than of the coke operators. —[Connellsville 
(Pa.) Courier. 


ments are now about 1,050 cars; 





Official Report on Iron and Steel. 

The editor of the Aulletin of the American Iron and Steel Association, 
Mr. James M. Swank, of Philadelphia, in discussing the advance in iron and 
steel within the month, says that “the rise in price of Bessemer pig iron at 
Pittsburgh since May last has been $5 a ton, and on other grades from $2 to $3. 
A real scarcity of Bessemer pig iron was developed a month ago. It is barely 
possible that the price at Pittsburgh may go beyond the highest figures yet 
reached, namely, $21. Pig iron in the Eastern markets has recently advanced 
only about $1 per ton, the price having crept up slowly through the summer. 

Steel rails are now quoted in the East at $31 and at Pittsburgh at 
even higher figures, while farther West the quotations are about $35. It is 
predicted that rails must go higher, the demand being now very heavy and 
the cost of production having greatly advanced. Steel billets and slabs have 
advanced from $5 to $7 per ton since last May. The beam manufacturers 
advanced the price of their product during the first week in October $6.72 per 
ton. Plates, sheet, bar iron, and even nails have peceptibly advanced. In the 
Fast there is no excitement, and there would probably have been none at 
Pittsburgh and other points in the West if manufacturers in that section had 
not suddenly realized that they had been giving their products away during 
the greater part of the past year. Eastern manufacturers had maintained 
their prices at higher figures than their Western brethren. The outlook all 
around is cheering.” 





A New Fuel Gas Experiment. 

Concerning a test to be given a new invention for the manufacture of fuel 
gas, the Pittsburgh Commercial Gazette says: This week several officers of 
the Northwest Gas Improvement Co. will visit Columbus, O., and witness a 
final experiment in the manufacture of fuel gas from crude oil. The gas is 
obtained by forcing air under a pressure through the oil. The former test 
demonstrated that the process would produce a thirty-candle power illumin- 
ating gas. Fuel gas, it is estimated, can be furnished at less than two cents 
per 1,000 feet, and illuminating gas at less than three cents. It is also claimed 
that this gas can be made from any carbonaceous substance, and patents have 
been taken out for coal and shale. 
22 foreign countries. 


The invention has also been patented in 
The right for Pennsylvania belongs to A. M. Myers, of 
Seaver Falls, and Vice-President Hatfield, says Mr. Myers, was urged by George 
Westinghouse to give him a sixty days’ option for the purchase of the right at 
$200,000. It is expected that the product can be made so cheaply as to be a 
competitor with natural gas. The idea is to establish plants with a capacity of 
5,000,000 feet a day at a cost of $6,000. The right for California has been sold 
Utilius Baird, of Pittsburgh, and F. W. Mitchell, of Franklin, Pa. A syndicate 
was formed in Boston, and a plant erected at a cost of $40,000. 


THE work on the Chignecto Ship Railway, connecting Baie Verte and Bay 
of Fundy, is being pushed with great vigor. At the Tidnish end the coffer 
dam is nearly completed. Two hundred car-loads of immensely heavy steel 
rails, weighing 110 pounds per yard, made in Britain, have been delivered; also 
eight steam engines of 190 horse-power each, and six steam boilers, each 27 
feet long by 9 feet diameter. There is telephone communication over 17 miles 
of the route, and an electric light service, furnished by the Canada Elec- 
tric Co. 





SEBASTIAN, MAY & CO.’S 


—_NEw— 


(8-in. Engine Lathe. 


Just introduced. New design. All the latest 
iiccrascancate Write for cuts and prices. Com- 
plete catalogue of foot and power la: hes and tools 
mailed on application. 


164 W. Second St., Cincinnati, 0. 








Steam Sewer Pipe Presses. 


DRY PANS FOR GRINDING CLAY, 
WET PANS FOR TEMPERING CLAY. 


Improved Pug-mills, with adjustable Cast- 
Iron Ends, J. Smith’s Patent 
Press Feeders. 


KILN CRANES and SPECIAL CASTINGS. 


Complete Sewer Pipe and Brick Yard Machinery Outfits. 
STEVENSON & CO., WELLSVILLE. OHIO. 





82 Write for Prices 





Boynton’s Adjustable 
Alligator Wrench. 


PAT'D JUNE 14 1887 = —= 







Quick and handy in adjustmeut. 
be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 


CAMPBELL PRINTING PRESS & MFC CO. 


Invaluable for work in close coils and corners that cannot 


60 William St... New York. 3:25 Pearborn St., Chicago. 





JAMES PP. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 
Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, 
Nail Plates, etc. Will contract to pom poe fl erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants as above. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction 





—THE— 


Caldwell Sash Balance 


Is a Simple, Compact and Durable Device, Superior to all 
Other Methods for 


, Bmancing Window Sash. 


is apted | easily applied, and gives perfect satisfaction. 
Adapted to old and new windows, and does not require 
box frames. Does not get out of order and 
is a PERMANENT FIXTURE. 





Send for Catalogue and Full Particulars to 


CALDWELL MANUF’G CO., 


291 State St., Rochester, N. ¥. 


PARKER & MEIKLE, 


Practical Steam Fitters and Plumbers. 


High and Low Pressure, and Exhaust Steam Heating. 
a Specialty. Jobbing promptly attended to. 


11S Water St. - - 








All Sizes of Pipe Cutting 
a@” Telephone 2260. 


CLEVELAND O. 














DO NOT HESITATE 


To write us for estimates on any kind of Printing or Blank Books. 
We make a specialty of 


Fine Catalogue Work. 


COR. ST. CLAIR AND WOOD STS., 
CLEVELAND, OHIO. 


We can save you money. 
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ELECT R I Cc 
Gasoline ax Oil Torches 





FOR USE IN 


Foundries, Shops, Factories, 


And for Out-Door Use. 


Not affected by wind or rain, producing a 
large, briiliant, white flame, and light- 
ing for one cent per hour, 


The Schneider & Trenkamp Co. 


CLEVELAND, O. 


THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 








ALSO 
Hleating and Ventilating Engineers 


Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


Me Send for catalogue and discounts 





—— THE -—-— 


Detroit - Sight-Feed 


LUBRICATORS. 
‘Gates and Seibert pat’s) 
Are pronouncedthe best 

by more than 40,000 

Jsers. 
Simple in operation and 
always reliable. 

A lubricator sent on 30 
days’ trial to responsi- 
ble persons. 

“‘T would not take‘five 
times the cost of my 
* Lubricator ifI could not 
get another,’ is the 
statement often made 
by users. Send for cir- 

cular and price list. 


Detroit Lubricator Co., 


164 Griswold Street, Detroit, Mich., U. S. A. 





ESTABLISHED 13854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O., U.S. A. 





Improved_W Wood -Working Machinery. 
12 A FULL LINE, 


LOW PRICES. 


Planing, Matching, Molding, Ten- 
oning, Mortising, Boring, 


Shaping, Carv- 





ing, Etc. 


COMPLETE OUTFITS. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


N. Haughton Foundry & Machine Gom'y, 


MANUFACTURERS OF 


Elevators 


Steam, Hand and Hydraulic. 














ck, a! Sal 
Weegee, | STEAM ELEVATORS 


SPECIALTY: 


For Mills and Factories. 


Write for circulars. 


Enoines, Boilers and Power Transmittino Machinery. 
118-130 South Huron St., TOLEDO, O. 


BUNDY RADIATORS 
Steam and Hot Water. 


10,000 pleased parties using an aggregate 
of over 12,600,000 square feet of Bundy 
Radiators attest to their superiority. 








IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for 
their opinion. 


Send for catalogue with new designs o! 
== Arabesque Radiators for Oriental, Moor- 
ish and other Queen Anne rooms. 


GRIFFING IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 





FREICHT AND PASSENCER 


ELEVATORS. 


GRAVES & SON, 





L S&S. 


Corner Center and Frank Streets, Rochester, N. Y} 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE. 





Cuyahoga , Manufacturing va 


~~ 






MANUFACTURERS OF PATENT 


A BURGLAR ALARM DOOR KNOBS 


—— AND -—— 
Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 


Grand Arcade, Cleveland, 0. 





a@ Agents Wanted. 








JUSTICE’S 


“Reliance” Hydraulic Jacks, 





10, 15, 20 and 30 Ton Capacity. 


Broad Base and Ground Lift: Lowered by 
thumb screw. Best in the market and 
do not easily get out of order. 


PHILIP S. JUSTICE & CO., 


PHILADELPHIA, PA, 


Williams, White 
&CO., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 





THE IMPROVED 


Justice Spring Hammer. 





JUSTICE HAMMER. 





.—— a WELLINGTON 


Belt Holder. 


Recently Improved. 





BETTER THAN LOOSE 
PULLEYS. 


Shifts Belt from 


Pulley. 


Belt stops when machine stops and lies slack 
until machine starts. Simple, cheap, easily 
operated. Sent on mos § Thousands in 
use. Address 


W.R.SANTLEY & CO., 


Wellington, O. 





Driving 





Important to MERCHANTS, MANU- 





FACTURERS’ AGENTS and others 





engaged in trade with the AUS- 
TRALASIAN COLONIES. 





SYDNEY 
Trade Review & Prices Current. 


The oldest and only recognized com- 
mercial journal in N.S. W. 


Has a Large and Increasing Circula- 


tion throughout the COLONIES and 
offers to the above THE MOST 


JUDICIOUS ADVERTISING MEDIUM. 


Annual Subscription £1 1s. Write for speci- 
men copies and particulars. 


——Published at the Offices :—— 


CHAMBER OF COMMERCE, 


Sydney, N. S. W. 
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THEE SWwEET « CLARK co., 


Wiarion. Ina. 


Manufactures of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 
Hardware Specialties. 


Aiso manufacturers of Curry-Combs, Hardware and Saddlery 
sae Write for Price List and Catalogue. 





IRON AND STEEL MARKETS. 


PIC IRON. 


CLEVELAND (f. 0. b. cars, four months): 
Bessemer, $19 00@19 50; No. 1 Foundry, 
$18 15@18 65; No. 2 Foundry, $17 (§@17 65; No. 
1 Gray Forge, red short, $16 65@17 25; No. 2 
Gray Forge, neutral, $16 15@1665; No. 1 
American Scotch, $19 40@20 05 ; No.2 American 
Scotch, $18 40@19 os. 


CHICAGO (reported by Rogers, Brown & Co.): 
CoKE AND BitumiInovus—Southern No. 1 
Foundry, $16 75@17 00; Southern No.2 Foun- 
dry, $16 25@16 50; Southern No. 3 Foundry, 
$15 50@15 75; Southern No. 1 Softener, $16 25@ 
1650; Southern No. 2 Softener, $15 25@15 50 ; 
Southern Gray Forge, $15 25@15 50; Southern 
Mottled, $14 50@15 co; Ohio, Jackson Co. Sil- 
veries No. 1, $1800@o00 00; Ohio Jackson Co. 
Silveries No. 2, $17 co@o0 00; Hocking Valley 
Silveries No. 1, $17 75@18 00; Hocking Valley 
Silveries No. 2, $16 75@17 00; Norton Kentucky 
Silveries No.1, $17 75@co 00; Norton Kentucky 
Silveries No. 2, $16 75@oo 00; Ohio Strong Soft- 
eners No. 1, $18 25@18 50; Ohio Strong Soft- 
eners No. 2, $17 25@1750; Hamilton, Hanging 
Rock, all ore No. 1, 18 25@18 25; Hamilton 
Hanging Rock, all ore No. 2 17 25(@17 50. LAKE 
SUPERIOR AND SOUTHERN CHARCOAL FOUNDRY 
—Lake Superior Charcoal Nos. 1 & 2, $19 c0@ 
1950; Alabama Charcoal Nos. 1 & 2, $22 00@ 
2300; Tennessee Charcoal No. 1, $18 50(@19 00; 

ennessee Charcoal No. 2, $17 5;<@18 00. MAL- 
LEABLE AND CAR WHEEL— Lake Superior Char- 
coal Nos. 1 to 6, $19 c0f@20 00; Southern Ala- 
bama Nos. | to 6, $22 oo(@24 00; Tennessee Nos. 
I 10 6, $18 sof@1g so; Hanging Rock Warm Blast 
Nos. 1 to 6, $22 00@24 00; Hanging Rock Cold 
Blast Nos.1 to 6, $26 co@28 a; Southern Cold 
Blast Nos. 1 to 6, 26 00/@26 50. 


CINCINNATI (reported by Rogers, Brown & 
Co.): Hot BLAst FouNDRY—Ohio and South- 
ernCoke No. 1, $16 00@16 50; Ohioand Southern 
Coke No. 2, $15 50@15 75; Ohio and Southern 
Coke No. 3, $15 25@15 50; Ohio Soft Stone Coal 
No. 1, $17 00@17 50; Ohio Soft Stone Coal No. 2, 
$16 00@16 50; Hanging Rock Charcoal No. 1, 
$20 00@22 00; Hanging Rock Charcoal No. 2, 
$19 co@21 50; Tennessee and Alabamba Char- 
coal No. 1, $18 oof@1850; Tennessee and Ala- 
bama Charcoal No. 2, $17 00@1750. FoRGE— 
Strong Neutral Coke, $15 00@15 25; Mottled 
Neutral Coke, $14 25@14 50; Cold Short Coke, 
$14 75@o0 00. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2400; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $20 00@21 oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $15 50@1600; Southern Coke 
No. 2 Foundry (new classification), $15 00@ 
15 50; Southern Coke No. 3 Foundry (new 
classification), $14 50@14 75; srey Forge, 
$14 c0o@14 25; White and Mottled, different 
grades, $1350@1375; Silver Grey, different 
grades, $14 25@15 25; Southern Charcoal No. 1 
Foundry, $17 00@17 50; Southern Charcoal No. 
I Mill, $15 50@16 00; Southern Car Wheel, 
Standard brands, $22 50@2350; Southern Car 
Wheel, other brands, $18 75@21 25; Hanging 
Rock Coke No. 1 Foundry, $16 25@16 75 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $21 25@ 
2175; Hanging Rock Cold Blast, $21 50@23 50; 
Hanging Rock Warm Blast, $00 00@oo oo. 


LovuISVILLE (reported by Hall Bros. & Co.): 
Hor BLast FouNDRy—Southern coke No. 1, 
$15 75@16 25 ; Southern coke No. 2, $15 25@15 50; 
Southern coke No. 3, $15 o0@15 25 ; Mahoning 
Valley (Lake ore mixtures), $18 50@19 00; 
Southern charcoal, No. 1, $17 50@18 50; South- 
ern charcoal, No 2, $17 00@1750; Missouri 
charcoal, No. 1, $19 o0@19 50; Missouri char- 
coal,No. 2, $18 50@19 00. FORGE—Neutral coke, 
$14 75@15 00; Cold short, $14 25@1450; Mot- 
tled, $13 50@14 00. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $23 co@ 
2375; Southern (other brands), $18 so@1g 50; 
Lake Superior, $22 00@22 so. 


St. Louis (reported by Rogers, Meacham & 
Shields): Hor BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $1650@17 00; Southern 
Coke No. 2, $16 00@16 25; Southern Coke No. 3, 
$15 50@15 75; Southern Grey Forge, $15 25@ 
1550; Southern Charcoal No.1, $18 50@19 00; 
Southern Charcoal No. 2, £17 50@15 00 ; Missouri 
Charcoal No. 1, $18 oo@18 so; Missouri Charcoal 
No. 2, $17 00@1750; Ohio Softeners, $18 5o@ 
2000. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $21 00@22 00; Southern, $19 00@ 
2400. CONNELLSVILLE COKE—East St. Louis, 
$5 00; St. Louis, $5 15. 


BUFFALO (reported by Rogers, Brown & 
Co.) : Mahoning and Shenango Valley strong, 
No.1 Foundry, $18 50@1875; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $17 50 
1775; Mahoning Valleo Softeners No. 1, $19 00 
@oo 00; Mahoning Valley Softeners No. 2,$ 8 00 
(@00 00 ; Niagara No. 1, $18 50@o00 00; Niagara 
No. 2, $17 50@o00 00; Niagara No. 3, $17 00 @o0 00; 
Jackson County °Softners No. 1, $19 0000 00 ; 
Jackson County Softners No. 2, $18 oo@o0 oo; 
Lake Superior Charcoal, $20 5o@0000; Ten- 
nessee Charcoal, $19 50@2000; Alabama Car 
Wheel, $25 00@25 25; Hanging Rock Charcoal, 
$24 co@o0 oo. 


DETROIT (reported by William F. Jarvis & 
Co.): Wake Superior Charcoal, all Numbers, 
$20 0020 50; Lake Superior Charcoal, Bessemer, 
$20 50@21 00; Lake Superior Coke, all Ore 
$19 co@19 50; Lake Superior Coke, Cinder 
Mixed, $18 25@1875; Standard Ohio Black 
Band, $19 oo@19 50; Southern No. 1, $18 25@ 
1875]; Southern Gray Forge, $16 00@16 25; 
Southern Silvery, $16 50@17 00; Jackson County 
(Ohio) Silvery, $18 25@18 75 ; Old Wheels, $19 00 
@19 75; Old Iron Rails, 25 50@26 oo. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $18 25@18 75; No. 2 Foundry, 
$17 25@17 75; Grey Forge, $17fo0o@17 50; White 
and Mottled, $15450@16 00; Warm Blast Char- 
coal, $18 00o@25 00; Cold Blast Charcoal, $24 00 
@28 00 ; Bessemer, $21 00@21 50. 


open 





MERCHANT IRON AND STEEL. 
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Wagon Box Iron. 


% inch, beveled edge, by Nos 
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¥% inch, 25 “ 
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Sheet Iron 


, 22 One 3..;..: 275 
13 and 14......3 05 
II and 12...... 3 05 
19806 44....,. 3 25 





Iron Boiler Plates. 


Tank, ¥% inch and heavier 
¢ He. x, i ” 
CH No.1 “ si 
CH Flange, ‘ i 
Extra Flange, 
Solid Fire Box, 





Above includes plates go inches wide. 
OD CD OG TER. WRG iscscscccacestaccccas 


96 to 100 in. wide..... 
100 to 104 in. wide.... 
TOG TO FIG EM, WiC sciccccccsecsecces 








scpaaeane c Ib extra 
: « “ 
1 KC - 
sicmebiabaaaunnas special 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. 


Z tO Dim. Scluslve.e.cccsessccscce 
g16to%in * 
7-16 to % and 2% to 3in.. 
EG A cracriinnsasisincssesnii 
¥% to 11-16 and 4\.... .... 
ON ae 


cts. Ibs 





} 
| 
| 
| 





CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Bessemer and O. H. Steel. 





ct. B 

Machinery base price, 02% 

eee . " 02% 

Spring - 03% 

Sleigh Shoe .. He 02% 
Toe Calk = 03 
Cutter Shoes, tapered and burr. ~ 03 


English Tool Steel. 



















JOBSOP’S...rcseseccccccccssccccncccccscscce sovcescecsesscnsesoncs 
Hobson’s a 
Burden Boiler Rivets. 
4, %, 11-16and X% inches diameter............... 4 00 
Bridge %, %, 11-16 and % inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 
NET TONS 
No. 1 R.R. wrought scrap........cccccceccocses $20 50 
No. 1 wrought scrap.......... se IQ 00 
No. 1 Machine cast scrap... 13 00 
Pipes and Flues (clean)....... 23 00 
I soc cacccscvcsbavcsecds 24 00 
UNNI EIB INO cn condsuduconccanseastieses 14 50 
Wrought turning (free from cast)........... 13 00 
NE WE pecs sip ssa csnisancseaceones -cade «. 9 CO 
Uncut wrought iron boilers... ss 12 00 
Steel boiler plates.................... 13 00 
ee SESE are eeee 8 50 
Pipes and flues (Clean).. “ees ke 9S 
PPM BOO san cs ccesassvensesceves ae 
Hoop and band iron.. 9 50 
tin caharsy sacks acarsssesacesseatsnicaoare 8 00 
I TID vances csccscusconececenssescencs II 00 
one sacs cccuvncsiecsassascenn connsecesuees 9 50 
Gross TONS 
RE SE Ns woes scccacccaccccsavowscacsoxsscnasan 24 00 
Old steel rails... -- 18 00 
i i Is occ cvinen conssncsncieunsentevnensipuaven 17 00 
Old copper...........5.. €D 10 
No. 1H.red Brass II 
Heavy yellow bras 8% 
Light yellow brass. 6 
BOTRD ZABC..<ccscesesees 
Tea Lead...... eat 
RN Io cocsccce snserscanpusvavsdnaconcasaseus san 3% 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


Rooms 716. 717, 718, 719 Perry-Payne Bid’g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


rrom = Ores. 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


rirom Ore. 


Perry-Payne B’ld’g, Cleveland, O. 


CONDIT, FULLER & €0., 





| 


: Pig and Bar Iron, 


| CLEVELAND, OHIO. 





Pickands, Mather & Co., 
IRON ORE - .- 


-— AND <-— 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 





PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
TAS. PATTERSON, Sales Agent 








$80 will buy the best No. 1 band saw in the 
world. 

$100 will buy our new No. 2 band saw. 

$185 will buy our new patent band re-saw- 
ing machine. 

es will buy the best No.1 automatic > 
sawing machine. Weatherboarding attach- 
ment included, and one 12-inch rip saw. 

$125 our new No. 2 complete as above. 

For furthe: particulars address 


STANDARD MFC. CO., 


138-140 Main St., Edinburg, Ind. 


E.E.GARVIN & CO 





0°] = 


$]003 jeisads 


‘saauyd ‘sayiry ‘s] 
ovUl JO SADINJO"pNULYW 






jospuly [e405 


49p1002 Suriny 
sqjup pue soul 


UNIVERSAL MILLING MACHINE. 
Gear and Rack Cutting, Milling and 
Index Drilling to Order. 


Laight & Canal Sts., NEW YORK. 








MANUFACTURERS OF jf} 








Works. 


uP : 
= 4D 
=“ 2 
> ow n 
oe 4. 
-« & 3 6 
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a ees osigd 
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- erc,mm., F 
¥ See S a 
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oe ie 
4 mea laMs 
— ~ ome — 
SSZ6HS ses 
“Or. : a 
- oe » - 
Bice 
» % & 
s° 2: 
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H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 5%, Grand Arcade, Cleveland, O. 








LABORATORY 


— OF —— 


CHEMISTRY - AND - PHYSICS. 


Tests of Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 
New Albany, Indiana. 
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MACHINERY SUPPLY MARKET. 









American 10 
Wrights % 
Bellows. 
Hill’s. ...dis 40 
Blacksmiths’ Bullock’ 's.... dis 50&10 
dis —— 
eavienned dis 40&10@50 

Belting. 
Boston Belting Co’ s seed poses .dis rere 5 
xtra. dis 60&5@6o&10 







Hoyt’s Short Lap 
Cleveland Rubber Co. extras 
Shultz Raw Hide Leather Belting, single, 


<iinu sede Uebueeuedakebene ponebuaeabat tes cavdueacdeut aavanand dis 35&5 

Shultz Raw Hide Leather eeiting, double, 
and Light Double.......... RE ES dis 35&5 

Standard, oak tanmed.............0cc0.0.0000. dis 55@60 


Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 


B. F. Sturtevant’s 
Boston Blower Co..... 


















PRU sen nce vvnvivencp-enddatstnasnpesonsceccsopeiccensstus 
Wesiecetsapbeseeaubdieetckontmlcmascesaickeessiets $8 Iho @10% 
Chalk. 

WIRE OE  siacaseninerieinin che votsnscacensiveenes Osan: gross 50 
WCE. SrA OG ccccecssssssces ® gross 12@12% dis 10 
EE ssc ccncsadantivavcentcvesos apecosumuoesvusees ausedssedesstd dis 70 
BE hs vinisettnnccevsvderinatadiveewareniaisalsuneeessen savesese dis 85 
Chucks. 
Cushman’ 8s 4 Jaw Independent............. weeGis 45 
COMIDIMEEION 5 5000yc0rcesvecrsccoseness dis 40 
. GOBTER BOT O. « cicisemerscosiccseccsess dis 30 
” Pad Brass Workers. ...........dis 25 
° REM cecal satugassedavcascoancseb6: puteuers dis 35 
Wescott’ s Scroli Combination..........0....-+00 dis 30 
Independent............. weatekluatio’ dis 40 
= Little Grant Drill...............0006 dis 30 
Horton’s Universal & Ind...... eaviosolieate dis 40 
National Combination.. ..dis 40 
Sweetland de dis 40 
Skinner " coos dis 40 
“ia Independent..... i 
Almond Dril 
Morse - 


Skinner ‘“ 
Cutters and Reamers. 


























MIG sv vasicisnsasnscevesess csvenconanvasvovansed dis 10@15 

Pratt & Whitney is 10@I5 

EEL Me ee CE ET dis 10@15 

Brown & Sharpe, Milling a dis 15 
Gear Cutters.. dis 15 
Crowbars. 

RE snc cnssasvadhovesseaskascnsrsepnedesebioeeaae 3 tb 
Tron, StEO] POINtS....ccscoccccscccerssccsscccecccose Bb 332 
Drill and Drill Stocks. 

PAE GEG irs sasecekecesssncccoosass sganenansnsen’ dis so&10 

Morse Taper and Straight shank ae 
Ns Waxes tics cagesmunltsdanreaweceesbeaperan eaaaeanaed dis s0&10 
Morse Taper and Straight shank Larger 
than 1h". REELED OIE IE OGLE dis 25 
ETE IN vaiventnicctcescansetsosiowessussiteheneee dis 25 
Standard........... dis so&10 
Cleveland............ siounnese’s dis 50&10 
TO Chan esia sc sscesneseasscdesies dis 50&25 
WER TIORT 6 ONG svc vnc escccesvasconsesaxescunnoses dis so&10 
Emery. 
No. 4 to No. 54 to Flour, C. F. 
150. gr FF. 
5 © 2%c 
suc 2%c 
534c 3 ¢ 
64c . € 
Io c 7c 
Emery Cloth and Paper. 
Barder, Adamson & Co.... dis 40@46 
2 eg “eT dis 40@46 
PMENORL,, .cicsbunchannthannsssnnncsuseuansvasisdeenesen i 
Norton’s. - 
GIBB .cocaceesess r 
Union Stone is 
Sterling......ceerresrccerecssereessesersesesessecenssssees s 
MISONO. <.<0 sn necasensce pabadcanenuossacenvesnen dis 15@20 
RINNE. sccanakchoosepassh aes buvciestnsak ohhatanneneh dis 10 
Northampton..... dis 55 
Crystal...........0++. ..dis 65@70 
RR IPIIEINIL .<, ccnasueesuiaaban sseseenneonahuaaehnatalioal is 60 
Files. 
Nicholson apna bnaheniaibaaeaasenie dis 60& 10@60& 10& 10 
ae. i cesennnsdsvann vebeesannts sas senanaeabatant dis 25 
Kearney & Foot.. dis 60& 10@60& 10& 10 


Black Diamond. 


Hammers, 


Oe TUE se soos c a cescanbannanpbanneon Sean aReeabpwnane dis 40 

Atha new list, Jam. 15, 1887......cccssseeeeeeres dis 50 

Heavy hammers and sledges under 5 Is. 18c 
over 5 Ibs 14c, new list. 


Jack Screws, 
SIiisn cle WON OG, TAGE cccesocansesesncasvecssanvecsess dis 70 
Nuts and Washers. 
Size of bolt inches 4 s 6% %**% K% 1 





SQUATE.....ccrcccsccceeee 8° 544% 4 3% 3% 

Hexagon ... 15% i Bi 4 5!é@ 5% 5 

Washers ... 9 8 4% 4% 4% 
In lots less than 100 bs. ® b add Yc. 1 


boxes add rc to list. 
Nails (wire.) 


ck an car lots$2.40 
Oilers. 


Zinc and Tig.....ccss0re 
Brass and Copper 








Malleable (Hammer’s), No. 1, $3.60; No. 2, $4.00; 
NO. 3, $4.40 BP AOZ.......ceceseeeeeeeees dis 10@10& 10 
Packing, Steam. 








Boston Belting Co........seeeccesereseereereeseeres 
American Packing Hemp erevccosese ; 
Russia Packing 
Italian Packing ca 
Plumbago Piston..........0...0++ 
Morrison’s “ _...... io 
uare Flax ‘“ 
Sheet Rubber...... 
Excelsior Rubbe 





Picks. 


Railroads, 5 he ae 
609 WB sscissssscrsess 


Pulleys. 


Iron Pulleys, Walker List... 
et nt & > ee 
Split Wood Pulleys 


Rivets. 


Iron, Thousand, list November 17, 
sbagurscuecsaseicess dis 50 
Iron, Ordinary, Cooper’s Block and Carriage 


list November 17 


CODE acsicicsveveccucsoves 
Repe. 

Manilla, % inch and OVET...........::00eeee0 $B hi5% 
Sisal, 4 inch and OVE ........cccccscccesececses 8 b13% 
Sand Paper. 
is Pic Peas iki nsssnpecessesvngevceses-dannberel dis 40@40& 10 
Ee Bs BOI Wis veces ccsiesisaevenes ...dis 40@408& 10 
New England Flint sseseeeeGiS 40@408& 10 
BOTCON’ SGOT Gb ciscscveccsciescccoucebthesspesvosseed is 25 
Disston’ SB APOGEE. cevesciacccecectrstessgnosveseseeel 

eae 
si STUNT cevcsasseisvescaee 
Hack BT BR io ccect vcks nics edisscennvespia 
a ol! Se 
- a. See 


Saw Swages Disston’s 
Atkins’ Cicular Saws........... 
ce 


Wood Saws 
“ce 


ae 
= Diamond 


“ 
“ 


One-man Cross-cuts 


No.1 Handles Vidauamvenare cuntetien 


Oe. "=. aacepsaeneee 
Excelsior Saw Tools... 
ene ae 


ana.... 
sig My = Mulay. 
Screws. 
Wood Screws—List Jan 27, 
ga 
Round head iron........... 
Flat head brass........... 
Round head brass.. 
BAERS TAD. 02... ssccsece 
gg ag . pibecebecee 
EE ee ee 


Machine, Fiat head, iron.. 


Machine, round head, iron.... 


Bench and hand— 


RN Cs crien eco secexaresuesees 
Coach, patent gimlet point... 


Shovels and Spades. 














Mill, Mulay and Drag Saws. _ pos Bo 








Tuttle Tooth Cross-cuts..dis 25c ‘“‘ 
pesosecnd dis 32c ‘ 









eesenacswienel $12 dis 60 
Soseecsesoesee $13 dis 60 


@@ Send for Catalogue D. 





Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting, for round or 
flat rope. 


Wire Rope Haulage 
Machinery, 


(Endless or Tail 


Systenis.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Rope 


Automatic or Slide Valve Steam Engines, Sheaves. 


Cages, Buckets, Etc. 
134 N. Main St., AKRON, OHIO. 





dis 40&10 


....dis 23c per pair 
dis 16c Pe 





“SPECIAL STAMPERS OF SHEET METALS.” 


We do Stamping and Pressing of Sheet Metals for 
ull Classes of Work. Also Tinning, Galvanizing 
nd Japanning. Also sole manufacturers of 


Seamless Steel Buckets. 


Ask your dealer for the “Avery Patent Seamless 
Stee Elev. Bucket. THE AVERY STAMPING CO., 


Successors to The Avery Elevator Bucket Co 














Unique Automatic 


LUBRICATORS. 


Indorsed by Leading Engine Builders. 
Manufactured under strong patents, 
lidity of which is acknowledged. 
For Illustrated Pamphlet and Price List fully 
describing above, address 


UNIQUE LUBRICATOR CoO., 


dis 50 Cleveland, 0., U. S. A. 
Spgesdbeens oascsaces dis 25 CALDWELL PATENT. H. W. Caldwell, 131 W. Washington st., Chicago, 
af eae Se eae dis 45 Ill., General Agent. 
= IM 
a a ae eee dis 50 


Steam Sight-Feed 





the va- 





Mansfield, Ohio. 


gents Wanted. Special inducements 
offered Dealers and Jobbers. 


Lubricator for Station- 
ary Engines. 
Double Connection. 





pO ea Sees 
Hussey & Binns, railroad 
Taps. 
Cards, Hand and Nut to 2in........... dis 50 Lubricator for | 
Carpenters’ $8 os “6 a Traction, Portable 
Morse “ “ “ ry 5 and all other small | Active A 
. . ‘a 4 . “ engines, pumps, &c. 
Pratt & Whitney new list dis 10 | single Connection. 
Machine Screw TAapS.....swsssesseeesereeeees dis 55 
Pipe a BED A Bil esnnscepsstenanennsocen dis 70 


Stay Bolt Taps...... 
Stove Bolt Taps.. 


Be FR rasccecndncs. soveesacasssnn 


Twine. BC. B. 

No. 12, Flax Twine, ¥ and &%P Balls... oat 

No. 18 i Yyand &% “«  ,..18C@28e 

No . 36 “ “ Ya nd yy “ -16¢@27¢ 

2- Ply Hemp, *é & Ed > ween (Spring Twine) irc 

See RED Meee concours snsstnsncsenes 12@i2Ke 

zPly “ HY th satis ous Meansqnanebeanheusnas 1@iuke 

Cotton Wrapping, 5 Balls to D............... 15@16c 26x26 and 28x28, 30x30 
Vises. 

BONG OR sacoccescorass 

POLE G0... 00cccesceesses 

ig 6!) ee 

Stephen’s................ 

Barrett’s......ccrcosccvecs 

Miller's Falis.......... CLEVELAND FOUNDRY. 

Merrill’s.. : 

MUNUINNNE <0 5 cans ccanana Sakseuresabeaipaseensanesdensaien dis 30 

Maneer’s machinist........cc.cscesssesesseeees dis s0&10 


Wire. 


New List, Jan. 18, 1884 


Brass and copper 
Bright and annealed, 


“ “ 


Nos. 27 


Coppered Nos. o to 18, market list. dis 70@70& 5 












Nos. o@18.. 
Nos. 19@26..dis 75@75& 5 


THIS SPACE IS TAKEN 


BY 


Swarr Ea & SII. Es. 


MANUFACTURERS OF 


IRON PLANERS. 


, with bed from 6 to 14 ft. long. Address all correspondence to 


SMITH & SILK, 


N. E. Cor. 8th and Lock, CINCINNATI, O 





esosencasssess dis 20@25 ; : ; 
.dis 70&10@75 | All sizes and kinds, with an 


Chilled Faced R. 


ST. RAILROAD TUR 


7@36..dis 75&10& § 


Castingses 


For Machinery and Rolling Mills. 


CAR WHEELS 








d without Axles. 


R. Frogs 


NOUTS. 








Galvanised Nos. cto 1  Scssccscsed dis 65&5 Nos. 9, 1: and 13 
Tinned market Nos. 0 tO 18..........606 seeees dis 675 “2 Le 
CONE RE oo oa assvenscanabbtanavartann dis 50 Winter Street. f BOWLER & CO. 
Tinned Broom Wire..............0+- dis 70&5@70&10 
Annealed Fence, Nos. 8 and 9.......... .esseeeee dis 75 
Annealed Grape, NOS. 10 tO 14.......ccesseceeees dis 75 FROM i-4 TO 15,000 LBS. WEICHT. 
Stub’s Steel Wire regular............ $6.c0o@b dis 30 True to pattern, sound, solid, free from blow-holes and 
~ e of unequaled strength. 

Wrenches. Stronger and more durable than iron forgings in any 
Coe’s Frnuine, cash in ten days position, or for any service whatever. 
CO BIBRA ics seis causccnsbnsesies'ec 60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
Agricultural............ ; this steel now running prove this. 
RTE SOI cic sicsssnceet cnepseasornanheesoxe’ dis 55&10,& 3 Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
Bemis & Call’s Combination ..............0000 dis tives. STEEL CASTINGS of every description. 

35 y Pp 

Donohue’s Engineers.........sceseeeeeeeees dis 20&10 


Lamson & Sessions Engineers..............+. dis 60 
Billings & Spencer’s Drop Forged 


William’s 
Alligator _ 






E 


CANTIN 





Send for cirulars and prices to 


Chester Steel Castings Co., 


WORKS: OFFI 
CHESTER, PA. } 407 LIBRARY ST., PHILADELPHIA, PA. 


i 





dis 10 
dis 10 
A Oe dis 40 
TROWBRIDGE. 
BOILER 


CLEANER. 


Using no Chemic- 
als—nothing but 
Potatoes. 

The only Sure 
» Remover and Pre- 
ventative of Scale 


in Boilers. 
Address, 


H. T. Sackett 
& Co., 


FOND DU Lac, | Made by 





- LANSING IMPROVED TRUCE. 





Lansing Wheelbarrow Co., Lansing, Mich. 


wis. a@ Write for Catalogue of Iron, Steel and Wood Barrows and all styles of Trucks, 





: 
| 
| 
) 
| 
; 
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HARDWARE MARKET. 


Augers and Bits. 


OM MON AUMETS ANA DISG.......ccceccceeees ceveee i 
BEIT Bic covcevecssvonseesencioreens i 
Cook’s Douglass Mfg. 
Russell Jennings’ augers a 
Expansive Bits, Clark’s small, 










_. eee dis 35@35&5 
Hollow Augers, Ives’.........ccccccsscrssceones dis 25&10 
Hollow Augers, Bonney’s Adjust. ® 

SS ee ae dis 40&10 
Hollow Augers, Stearns’ Adjust. @ 

NE aR cascnvosnsuusocbesevewsuscsceabilagiinehasinel dis 20&10 

Gimlet bits,“common.......... per gross $27 @3 = 

Standard Bit Stock Drills............... dis 

Bhitp AUKELS. .cccccescoscesseerscesd dis sgikse@pcgihsetke 
Axes. 


Makers’ and Special Brands— 


First quality Pdox. $6 25@6 75 








Others.........-..000 Pdoz. $5 75@6 00 
Full polished..............ceeses » evcocseccreccecceosccoces $8 25 
Cast iron barrel bolts................00 dis 70@70&10 
Cast iron shutter bolts, etc...........dis 7o@70&10 
Cast iron chain bDolts..........cececee ceeeeeeee dis 65&10 
Ives’ patent door bOIt.......0+ sees eeeresseesseees dis 60 
Wrought iron barrel bolts............ dis 70@70&10 
Wrought iron square bolts........... dis 70@70&10 
Wrought shutter bDolts......... ...ececeseeee dis 6o&10 
Sargent’s list 
Carriage, common, new list .............. is 75&7% 
Tire, common, NEW LiSt........-.ccseeeeeeereeeeeee is 70 
Carriage and tire, Philadelphia pat- 

WU cciscascons cctosncectvenserecaveceeetuneuniesdreedl dis 75&10 
BLOTS BDOLES......cccrccrceeecoveccecccccsesess covecccseved dis 62% 
PIO BOUD ..0rcccecsec0e50000 0000s .sessovoccsesausecced dis 60&5 
Machine.......... dis 73810950 
MD svsciccnssicessbincese minsscionstupeoessiesete dis 75&1 

Buckets, Elevator. 
sdbadievecubenebetonses onesesendioaneninoetavennesebeseured dis s50&10 
Butts. 

Wrought Drass........ccccceccceereceesserseneseeecense dis 80 
Cast brass, loose joint............ .cesessees dis 33%&10 

Cast Iron— 

Fast joint, narrow................ dis eens 
Fast joint, broad os 

LOOSE jOint........cseeeeeees i 

Loose oy jap. a ceneesesoosocsccccosceseccess i 





need steel— ' 
Wrought, fast joint, narrow.. 


dis 70&10@75 
Wrought, fast joint, broad............ dis 70&10@75 
Wrought, loose joint, a scnseoden = 70& 10@75 


dis 70&10@75 


Table Butts, back flaps, etc........ 
.-dis 70&10@75 


Regular inside blind........... i 
Light — blind dis 70&10@75 
Loose pin............+. dis 70&10@75 
Light pose DAM... corvocescccsersccscorecceces dis 70&10@75 
Chains. 


Trace, 6%-10-2........ ® pair 1.03 

Trace, 614-10-3........8 pair .92 -50&1o@s0&10&5 
Trace, 7-10-2.. pair 1.11 

German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887. dis 50&1 
Galvanized Pump as --.-B Ds =< 
ack Chain, Iron.. i 7 
ack Chain, atlas eames tite. 

















Socket Framing and Firmer.....dis TEsSOTe re 
Socket Framing and Firmer, Buck Bros 
Socket Firmer and Framing, L.& 

I. J. White.. dis 30@30&5 








Tanged Firmers.... nian dis 40&10 

Tadle......cccccsccccccscrsccccsvecccccccovccccsccccccvesenccccoes net 

Excelsior Pocket............cccccccesccsesesscssssseoesees net 
Gimlets. 

Nail and Spike............cccce sssccssseers dis 50& 10&5 

Double cut, low list..........ccceeeeseeeeees seeveees dis 25 

ROO nccces consacsessacosopees % gross $12, dis 25@25&5 
Hangers. 

Barn door, old patterns...........dis 10&10@70 

Climax, (Anti- Be dis 70 

ccabehonaceeen sa lauanareneensdeséoceed dis ek oBotiroks 

ehocsconcecess escocnescancnpensensesesee dis 40 

a ones «dis 50&10@60 

Terry’s Patent......... = in. aa $12; 4 in. ., $10, dis 50&5 

PATAGON.....ccccccresccrccecceceesccvescccscnecccsess dis 40&10 

SEPIA, << cxscsccesnnctensensoncasueboberal dis 30@30&10 

Morse " ails. 


No.10 9 8 7 
Ausable, #Ib..23 24 25 26 a dis whup 
Putnam, #D..18 19 OO BE BS. .csasesanstersusmsecand 








OEE.» scocsecesseneces seccosenesocess dis peter nee Oe 
Horse Shoes. 
Burden, at fAcCtOry....ccccccccocerceces cocees 8 keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 
FACTOTY...cccccccrcccccccoccsercceseceseseesossosses 3B keg $4 00 
Mule Shoes, At FACtOTY.......crceecrsceere $B keg $5 00 
Knobs. 
Carriage, japanned... % gross 80c dis 60&10 
Base, rubber tip.....-..ceseeersereseereeeees dis 70& 10&5 
Hemacite door knobs, new list..... dis 408&10@s50 
Door miineral............ seccccsccsrssescsseees dis 65c@68c 
Door Por. japanned dis 75c@78c 
Door Por, mickle.........ccccsccrseeeeeceesesers $2 00@2 25 
Door Por. plated............ccccccreecrerseereeee $2 00@2 25 


Locks, Bolts, Etc. 
P. & F. Corbear, Locks and Bronze Goods. 


Door locks, knobs and latcheS.............00.. dis 60 
Escutcheons ONG KEYS. ......scccccccocceccecscceees dis 60 
Padlocks and eadiouk EVE ecccccsnscccnescved dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine DronZe.........0000-++ dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuine bromZe............-...eeee dis 60&10 
Butts’ bronze plated............ssscsseeeeeeees dis 60&10 
Store door locks and latches............... dis 60&10 
Store door handles............:c0eseeeeeeeeees dis 60&10 
Shutter hinges&flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated.............++4. dis 70 
Flush bolts, genuine bronze..................44. dis 70 
Shutter knobs. genuine bronze................ dis 50 
Shutter bars, genuine bronze................. dis 60 
Sash lifts, genuine bronze..................666 dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze..............0000 dis 60 
Drawer pull, genuine bronze................ dis 66% 
Letter box plates, genuine bronze... .dis 60&10 
Barn door 1OckS..........ccccsrccoseesssscvcceeeseees dis 33% 
Plumbs and Levels. 
eae Thee ccc cicessanauatead dis 70& 10@70& 10&10 
PCW 1OGOID cccecccssscccenccess dis 708&10W70& 10& 10 
Davis’ inclimometers.......... ....:ceeeeeenes dis 10&10 
Pumps. 


Cistern. best makers.. : .dis 50&10@oo 
Pitcher spout,best makers dis 60& 10@60& 10& 10 
Pitcher spout,cheaper goods dis 70&5@70&10&5 





Pokes, Animal, 
Bishop’sI. X. L......... 








Bishop’s O K.. doz $5 50 

Bishop's Pioneer... #B _ $3 75 

eg BS. ee ® doz $3 00 
Rakes. 

RIND IRIE covircincivncacesspseonsvsevehenscicssbeuibniaiiaedl dis 65 
BREUER EO savcsvvsescesdbesesensscsbieweane seced dis 70@708&s 
Razors. 
ie aes ORT MUM CD vewnnensivescsneccctbonstuenered dis 20 
Wostenholme & Butcher............. $10@£.. .dis 10 
PD DUO iacdantecoscesrsephanatinies xccvmcaheod dis $9 50 net 
Scales. 

Hatch, Counter, No. 171............es000+ 8 doz $21 00 

FEBOET “TOR, FEO. BGR ecccceveccncccssee $A dox $67 
CORRE GS CATR Bec stesscccvescoiass seiesnavedaneel S 50 
TREE 2 NMED Op veccicntsisicssceceeed dis 30@30&10 
Scale Beams, List of January 

BD, WED svescnvesssesciniaencesined dis 50& 10@50& 10&4 


Screw Drivers. 
Stanley R. & L. Co.’s Varnished 


Handles.. . dis 65&10 
Stanley R. & L. Co.’s Black Handiles.dis 60& 10 
Sets interchangeables............... $ doz $18 dis 25 

Squares. 
SE WANE SEMIN, scaccccnconcvantconssteetes 
Nickel plated.....- scccomcccocosocee bais 75&10@80 


Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter...........dis 30&10 
Tacks, Brads, Etc. 

New List, Fomueny 2, 1888. 
American iron carpet tacks all 


RSM icepeih adden nsbabavrngthenenedeoveseavel dis 80@8o&5 
Steel carpet tacks all kinds............ dis 80@8&5 
Swedes iron carpet tacks, all 

MIN ca cunehce scaquenrstenseussctetehntvesseaente dis 
Swedes iron tacksS...............esees dis 75&5@75&10 
— iron pp anenatapend™ “ni lit 

SIRI ss shsauscessceoressecouse ensoud s 10@75&10&5 
Tinned Swedes iron tacks..dis sate he gee 
Tinned Swedes iron Up- 

holsterers’ tacks............. a ae 75& 10@75& 10&5 
American iron cut tacks.............. dis 75@75&10 
CRIES SRI ooccs sc osssuceesnsnnsn cen suaeenandeoensd dis 50&10 
Copper finishing and bein nails...... dis 5o&10 
Cigar box nails..........00++ dis 50& 10@s50&10&5 
Finishing nails................. dis 70& 10@70& 10&10 
Hungarian nails and 

MUMETS’ CAGES 000.0100 00000000 dis 70&10@70& 10o&10 
Gimp and lace. tacks eee: dis 75&10@75&10&5 


tinned.dis 75&10@75&10&5 
Trunk and clout nails....... dis 70&10@70& 10& 10 
Tinned trunk&clout nails.dis 7o&10@70& 10&10 
Basket nails..... dis 70&10@70& 10& 10 
CUAIT MATS. occensscscsncccsesoeed dis 70& 10@70& 10& 10 
Common and patent brads.dis 70&10@70&10&10 
Tinned capped trunk n’ls..dis 7o&10@7o0& 10& 10 


Hartman’ : dan Inside ee Blind 











is the most 
popular Blind 
in America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 
economy. 
Not Complicated. 
The Only 
Blind that is 
furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
ottnde & per- 
i life also, 
the only 
blind that 
gives entire 
satisfaction. 
: Thousands 
are in use. 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, “sy 3.28755*’ 


J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
B. PIERCKH, Secretary and Treasurer. 























GEO. P. BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITM, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J. E. WOLCOTT, Special Agt., Akron. O. 
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muntington @ Taurmt. 


QUICK RETURN 
Drill Presses, 


SPEED LATHES AND 
CRAB WINCHES. 





Send for Circular and Price 
List. 


13 Champlain Street, 


CLEVELAND, OHIO. 
B. BARRETT’S SONS & CO., 


Barrett-Laughlin Car Box Steel Axles and 2 regia Wheels 
Coal, Mining and Quarry 
CARS. 5 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6,-1887. 















4&@ Send for Descriptive Circular and Price List. WOOSTER, OHIO. 





THE W. BINGHAM HARDWARE CO. 


146, 148 AND (150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 
MALLEABLE AND CAST GAS AND WATER“FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors ; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS. GROBET & ROTHERY FILES, ETC., ETC 








THE CONVEX COAL SIEVE. 


THE STRONGEST AND BEST SIFTER IN THE WORLD. 


Made of Sheet Metal. 
Sifts perfectly clean, no 
ashes accumulating in 
the center. Write to 
your nearest jobber for 
prices. 


MANUFACTURED BY 


LOCK MAVEN SIFTER Co.. Lock Haven, Pa. 
Hulet, Holmes & Co. 


MANUFACTURERS OF THE 
CELEBRATED 


Eclipse Folding Clothes Bars, 


The latest and best Clothes Bars on the market. Also manufacturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
= lar and price list. HULET, HOLMES & CO., 
BEREA OHIO. 


Wrought Iron Shears, 


For Cutting Iron and Plow Steel. 












































This machine will cut 4 x % flat 


Iron and 1% in. round or square. 


MANUFACTUREDS BY 


The Cleveland Hardware Co., 


CLEVELAND, OHIO. 
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Steam Launches 
STEAM YACHTS, 
TUG BOATS, 


Marine Engines and Boilers, Pro- 
peller Wheels and Boat 
Machinery. 


Send for free Illustrated Catalogue. 
CHAS. P. WILLARD & CO., 
236 Randolph St., Chicago, Ill. 








HEADQUARTERS FOR 
ANIMAL POKES 


They prevent animals from 
breaching or being injured 
by barbed wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
price list. 

A. W. BISHOP, Berea, O, 








The Goodrich Folding Bath Tub. 


Greatest Invention of the Age 














Comp'ete in all requirements, is 
delf-Heating and Folding. 
When not 1n use occupies 
space on floor less than two 
feet square. Can be used 
in any ordinary bed-room. 
For full descriptive circulars 
and prices address 
Mich. Bath Tub Co., 

Homer, Mich. 








A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 


Elmira, N. Y. 


Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 


Two staves removed to show the lining between 
the inside and outside staves. 





UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 


—— THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


| = PRICES$4502°&% UPWARD 
aad, oF UNIVERSAL RADIAL D DRILL C0 


INNATI 








Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, ** $6.00 up. 
Shafting, Hangers,- - ‘“* $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO, CLEVELAND, 0. 


G. W. STOCKLY, President. TJ; TRACY, Vice-President. 
J. POTTER, Treasurer. Ss. POSSONS, Supt. 
Ss. M. HAMILL, Jr., Assistant Secretary. 


THE BRUSH ELECTRIC 00. 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO MoTorsS, ETC. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Are Lamps now in use. _ Self- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO., 


CLEVELAND, OHIO, U. S. A. 


W. F. SWIFT, ne 
W.J. POSSONS, Asst. Supt 





B@ Agencies Everywhere. 





ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


. CIRCULAR, GANG, DRAG, MULAY & BAND 
SAWS. 


‘+S Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT, MICH. 


STEAM PIPE AND BOILER COVERINGS, 


Asbestos Cements, 


‘ MINERAL WOOL 
HAIR FELT, 


Coverings and Asbes- 
tos Goods of all 
kinds. 


The ported Sectional Covering, JOHN A. McCONNELL & CO. 


69 Water Street, PITTSBURGH, Pa. 





Mention this paper. 








Mention this paper. 









s-] NEW HAVEN, 
e JOHN ADT & SON, *"coxx’ 
BE Builders of Machinery for Hardware Manufacture. 

£3 Automatic Wire Straightening and Cutting Machines, 
od by 

‘ee Butt Milling Machinery, Butt Drilling Machinery, 
ie Riveting Machines, Butt and Hinge Pin Ma- 
2 chinery, Drillizng and Countersinking 

=o Machines, Foot Presses, Etc. 





THE - ARMSTRONC - PURIFIER, 


—wWwITH— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 


A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros., 
SPRINGFIELD, OHIO. 


IRON CLAD PAINT CO. iron ciad paint co. 


Factory, 75&77 Central Way. Sec. & Treas., No. 3 Case Build’g, 
CLEVELAND, OHIO. 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 

Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 








Trade Mark Patent-a, 


McClure & Schuler, 
ENGINEERS & CONTRACTORS. 


Bissell Block, 


PITTSBURGH, PA. 


Blast Furnace 
CONSTRUCTION 


A SPECIALTY 


Sole agents for 


Massick’s & 


Crooke’s 


PATENT 


Fire Brick 


Stoves. 


Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 

Stoves; and all 
er kinds of Brick 
Work pertaining to 
Steel Plants, Iron 
Brick or Wooden 
Buildings, all kinds 
of Iron Construction 
in general. 
Bis, wr to guarantee and put into 
ton F operation all the plants we design 
and contract for. 


VICTOR 











COLLIAU, 






: Sole Manufacturer 
RT proved Patent 
HOT BLAST 
m= Colliau Cupola 
Bs 3 ADDRESS: 
| i 287 Jefferson Ave. 


DETROIT, MICH, 
McMyler Manufacturing Co., 


180 COLUMBUS STREET, CLEVELAND, 0., 
Sole Manufacturers of the 


MeMyler Patent 


REVOLVING 
STEAM 


Derrick, 


6. co, Also generalHoist- 

SoLe MNEWS ing and er. 
: ing Machine 

Ore & Coal Buc 
ets & Dump Cars. 








INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files Rasps, 


Equal to the Best English 
File. 


OLD FILES RE-CUT. 


All Kinds of Job Grinding, 
OFFICE & WoRKs, 
48 COLUMBUS ST., 
CLEVELAND, O. 
C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 








w 

bi Foot Lathe 
o Foot & Power Lathes, 
& Drill Presses, Scroll- 
< Saw Attachm’ts, Man- 
4 drels, Chucks, Twist 


Drills, Do 8, Calipers, 
etc. Lathes on trial. 
Lathes on payment. 
Send for saicliaee “, Onttes for Amateurs or 








a:tis.ns Address H.L. SHEPARD, Agt., 
1m mest 0 wees Cincinnati 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (ft) once a month; 
the double dagger (}) irregularly. 


Animal Pokes— 


A. W. Bishop, Berea, O.........c.cccccsoscvcccccees 15 


Bath Tubs - 

Michigan Bath Tub Co.. Homer, Mich 15 
Rlowers— 

Buffalo Forge Co., Buffalo, N. Y............+.- 19 
Boring Machines— 

“J. H. Osborne & Co., Union City, Ind.... 
Bolts and Bolt Machinery— 


Hotchkiss & Upson Co., Cleveland . 16 
Colwell & Collins, Norway Bolt Co., Cleve- 


Ned... cistssnsscievenieiniiianeibiedmenquenaneescceneusseone 
Seaton Mfg. Co., Cleveland...............ceseeees 


Brick and Tile Machines— 


D. J.C. Arnold, New London, O......... 10 

*Stevenson & Co., Wellsville, O. ............... I 
Beltings— 

Parkin & Bosworth, Cleveland................+ 20 
Belt Holders— 

*w. R. Santley & Co., Wellington, O........ I! 
Boilers and Boiler Attachments— 

J. C. McNeil & Co., PEI Siicrkidien sesintiascess 16 

Enterprise Boiler Co., Youngstown, O...... 1¢ 

Unique Lubricator Co., Mansfield, O........ 13 

Columbia Injector Co., Cleveland..... sagnecenes 15 

Penberthy Injector Co., Detroit, Mich...... 20 

Detroit Lubricator Co., Detroit, Mich...... 13 


Wm. B Pollock & Co., Youngstown, O..... 18 

Alliance Steam Boiler Works Alliance, O 16 

H. T. Sackett & Co., Fond du Lac, Wis..... 11 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland... 11 
Car Axles— 

B. Barrett’s Sous & Co., Wooster, O...,....... 14 
Chaplets 

Forest City Machine Works, Cleveland... 12 
Coal and Coke— 

Pittsburgh & Picctneescsndli Coal Co., Cleve- 

land... 7.2 

Coal Serene 

Lock Haven Sifter Co., Lock Haven, Pa... 14 


Cranes and Derricks— 


McMyler Manufacturing Co., Cleveland..... 15 

Wm. Tod & Co., Youngstown, O. ...........-++ 18 

Harmar Foundry & & Machine Co., Har- 

MAL, O......cccccecccccccccccccccscecereeesscsessescoesesses 18 

Car Wheels— 

Bowler & Co., Cleveland.......... c.cccsree eoeseees 13 
Chemical Laboratory— 

J. F. Elsom, New Albany, NR ricenteniencnsouces 12 
Clothes Bars— 

Hulet, Holmes & Co., Berea, O.......50...e000 14 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass......... - 
Die Makers. 

Avery Stamping Co., Cleveland...............+. 13 


Door Hangers— 
Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 
*B. A. Schumacher, Cincinnati, oO. 
Huntington & Lunt, Cleveland............ 
*Lodge, Davis & Co., Cincinnati, O Se 
W. F. & John Barnes’ Co., Rockford, Ills.. 18 
Drop Presses— 
Williams, White & Co., Moline, Il............ II 





Engineers and Contractors— 


E. H. Jones & Co., Cleveland............ iii, 
Jas. P. Witherow, Pittsburgh, Pa 






McClure & Schuler, Pittsburgh, Pa 15 
Elevators— 

L. S. Graves & Co., Rochester, N. Y.......... II 

Houghton Foundry & Machine Co., 

MROEIO. 0), 2cnsccereceseeraccsncseoonexevecepnconsogenccecs II 

Explosives— 

Hercules Powder Co., Cleveland...............+ 19 
Electric Lighting Apparatus— 

Brush Electric Co., Cleveland..............se0+e 14 
Elevator Buckets. 

Avery Stamping Co., Cleveland...... caaenaeeies 13 
Emery Wheel Dressers— 

W. W. Brisben, Cleveland......................000- 18 


Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
SINR TIE cc Acacias cnnkivenicecansbloeisrkssteasasccere 20 
W. F. & John Barnes’ Co., Rockford, Il... 18 
Engravers and Electrotypers— 
Eclipse Electrotype & Bagraving Co., 
DOING ccccscactdstncsactesvesséense : 
Murray & Heiss, Cleveland _ 
Union Electrotype Foundry, Cleveland.... 16 
Engines (Steam) 
Kilby Manufacturing Co., Cleveland 
Novelty Iron Works, Canton, O......... 
Aetna Machine Co., Warren, O.......... 








Wm. Tod & Co., Youngstown, O................ 18 
H. H. Jones & Co., Cleveland............0.ccse0 18 
*Columbus Machine Co., Columbus, O...... Ig 


*Chandler & TaylorCo., Indianapolis, Ind. — 
Buckeye Engine Co., Salem, DD cesnsanaeXescseas 
The woomnanouse ‘Machine Co. 
burgh, F 
Geo. Savtilustos Co., Cleveland... 
Cleveland & Hardwick,Erie, Pa ices 
Jas. Leffel & Co., Springfield, (ar 


Engines (Gas)— 





Schleicher, Schumm & Co., Philadelphia, 
i Oe COM TUL. sn cccncnddsnasdeasaceonusacken 18 
Van Duzen Gas Engine Co., Cincinnati, 
We aon sear aioe cea aseansaaesuaannss SAKGORAMDKSeaDs 18 


Engineers’ Specialties— 
Crescent Manufacturing Co., Cleveland... 16 
*Curtis Regulator Co., Boston, Mass......... — 


Ejectors— 
James Jenks, Detroit, Mich....ccccscrrrerrees 16 





THE IRON ‘TRADE REvIEw. 








Files, Makers of— 

Reynolds Bros., Columbus, O............. 2... 20 

BR, GE BE. DORR, ClOVCLR BG cccecececossctncocecvavss 15 
Flue Cleaners— 

Crescent Manufacturing Co., Cleveland..... 16 
Forges— 

Buffalo Forge Co., Buffalo, N. Y...........06. 19 

Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 





Bowler & Co., Cleveland.............ccsse0- 3& . 
Taylor & Boggis Foundry Co., Gieveland.. 
OPE Ge OD. BREWIN, BR sccsyrcccrizscesssccecss 16 


Feed Water Heaters— 


Stilwell & Bierce ae Co., 
Dayton, Nits Senin sewkeinases Ng huey teamiuweeeietinns Geebece 


Armatrons Bros.,S AB ee ey O.. ae 
HB. H. Jones & Co., CHEVEIAMG.....ccccccossscscoess 


For Sale— 

Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich...............000 w 15 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... — 
Feed Grinders— 

*Enterprise Mfg. Co., Columbiana, O........ - 
Galvanizers. 

Avery Stamping Co., Cleveland................. 13 
Hard ware— 


W. Bingham Hardware Co., Cleveland... se 
Eberhard Manufacturing Co., Cleveland.. 





Geo. Worthington Co., Cleveiand.............. 18 

Bronson Supply Co., Cleveland... 20 
Heating Furnaces— 

Beecher Furnace Co., Cleveland................. II 


Hydraulic Jacks— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
fron and Steel Rooting— 





Sykes Iron Roofing Co., Niles, O............... I 
Cambridge Iron Roofing Co., Cambridge, 
CMRI. so secas coscstuacgcvonseccbontondsengeedebnscedocnscesces 19 
Garry Iron Roofing Co., Cleveland. 19 
Standard Iron Co., Bridgeport, oO. np AS 
Kanneberg Roofing Co., Canton, O.. 4 
Thompson Manufacturing Co. Cleveland, 
W.G. Hyndman & Co., Cincinnati, Dassacess “4 
Scott & Co., Cincinnati, ND. csnieeehniucetasdsdsste 17 


Iron (Malleable)— 
Sweet & Clark Co., Marion, Ind...... isanvenr en 12 
Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland. 
Tuttle, Oglebay & Co., Cleveland.... 
J. H. Outhwaite & Co., Cleveland..... 





Condit, Fuller & Co., Cleveland, O............ 1 

Pickands, Mather & Co., Cleveland....16 & 12 

Hussey & Pomeroy, Cleveland........ s-seseesens 12 
Iron Planers— 

Smith & Silk, Cincinnati O................ ienkes 13 
Lath Mills— 

D. S. Abbott, Olean, N. Y....... dremsonessecesoets e 17 
Lumber— 

Martin & Barris, Cleveland....... Bn eae a 16 
Lathes— 

Muller Machine Co., Cincinnati, O............ 


Sebastian, May & Co., Cincinnati, O.. 

H. L. Shepard, Cincinnati, O............. ee 

*Lodge, Davis & Co., Cincinnati, O........... 
Mantels, Grates, Ete.— 

Conger & Collins Mantel Co., Cleveland... 20 
Milling Machines— 

+Brown & Sharpe Mfg. Co., Providence,R.I. — 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 





BET, iivccecesecccsssancsncnsconccssnncecssscesnsccecs - 13 
Machinery—(General) 

*Columbus Machine Co., Columbus, O...... 19 

Morgan Machine Co., Cleveland............... 17 


Machinery (foot Power 
W. F. & John Barnes’ Co., Rockford, Il... 18 
Machine Shops— 
Webster, Camp, & Lane Machine | Co., 
Akron, O.. aeesed 
Novelty Iron Works, ‘Canton, i He 16 
Machinists’ Tools and Supplies— 


Parkin & Bosworth, Cleveland............ 
Te B Garvin Oe CO., NOW Voi Rec esncsecesconsses 32 


Oftice Furniture — 


Burgess Bros, Cleveland... cccccccsccccccssesscccecee IF 


Cleveland Desk Co., Cleveland.................. 17 
Patents— 

Osborne & Co., Cleveland.........cceesesesseeees 16 

E. H. Bates, Washington, D. C.................. 16 

J. B. Cralle & Co., Washington, D.C....... <a ae 


Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland................cces0. 10 
Power Hammers— 

Philip S. Justice & Co., Philadelphia, Pa.. 11 
Pumps (Steam)— 


K. H. Jones & Co., Cleveland........ sepncsaensetes 18 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

Hamar Foundry & Machine Co., ‘Hamar, 

©) veces cacccaueucnbennt conaonsaussonsssuonseseeceess caccesesesse 18 

Paint— 

Iron Clad Paint Co., Cleveland........... pumas 15 
Pipe Coverings— 

John A. McConnell & Co., Pittsburgh........ 15 

A. Wyckoff & Son,, Elmira, Bas W vaxsdtsnsecane 15 
Post Hole Augers— 

*J, H. Osborne & Co., Union City, Ind...... — 
Printing Inks— 

Ault & Wiborg, Cincinnati, O...............0.. 17 


Punching and Shearing Machine— 


Williams, White & Co., Moline, Il 
Cleveland Hardware Co., Cleveland 


Railway Supplies— 





Bowler & Co., Cleveland. ...ccsecssccocccccosssseses 13 
Cleveland City Forge & Iron Co., Cleve- 
NUE on sanncdxdeshonspsanntsceodhgndtaiad tencdhaapnarpevheiase 20 
Railroads— 
Time Tables, Etc............ Ses ehenAnaheRAbnaasns ecocce 17 


Reducing Valves— 

*Curtis Regulator Co., Boston, Mass......... — 
Rivets— 

Forest City Machine Works, Cleveland..... 12 





Sash Balances— 
Caldwell Manuf’g Co., Rochester, N. Y..... 10 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....... 12 
Steam Heating Apparatus— 


*Curtis Regulator Co., Boston, Mass......... — 
A. A. Griffing Iron Co., Jersey City, N. J... 2% 


Steam Boiler Inspectors— 
Hartford Steam Boiler eee well In- 


surance Co., Hartford, Conn............ 14 
Steam Launches— 
Chas. P. Willard & Co., Chicago, Il........... 15 


Type Founders— 

Franklin Type Foundry, Cincinnati, O... 17 
Steel Stamps and Stencils— 

J. H. Fleharty & Co., Cleveland.................. 16 
Saws— 

Detroit Saw Works, Detroit, Mich............ 


Northwestern Saw Works, Toledo, O...... 
Peter Gerlach & Co., Cleveland................. 


Shapers— 
*Lodge, Davis & Co., Cincinnati, O........... — 
Sheet [ron— 





Cleveland Rolling Mill Co., Cleveland....... 12 
Sheet Steel— 

Standard Iron Co., Bridgeport, O............... 19 
Split Pulleys— 

Geo. Worthington Co., Cleveland ............ 18 


Steel Castings— 

Chester Steel Casting Co., Philadelphia, 

BO vccncsas i sei stbretsbsscewukcdvaeibs sxtaccecvescesesveonsoveves 13 

Steam Fitters’ Supplies— 

A. A. Griffing Iron Co., Jersey City, N. J... 11 
Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland.................. 13 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 13 
Torches— 

Schneider and Trenkamp Co., Cleveland. 11 
Trucks and Wheelbarrows— 


Lansing Wheelbarrow Co., Lansing, 
WR assis catsesdeescscscscces pcisudusaekenncsaucteoraesesys 13 
Twist Drills— 
Cleveland Twist Drill Co., os enaent sveeceses 20 
*Standard Tool Co., Cleveland.. Ripeumuae, ae 
Turnbuckles— 
= City Forge & Iron Co., Cleve- 
Suacbaeeapbdumannnes vinta tasmnssseckercecnus sasescesaunees 20 
Water Columns— 
Reliance Gauge Co., Chevitend pacuks acsaie sae 20 
Window Blinds— 
Hartman & Durstine, Wooster, O............. 14 
Wire Goods— 
F. Powell & Co., Toledo, O.............. sdubcoreue 20 
Wire Machinery— 
John Adt & Son, New Haven, Comnn.......... 15 
Wood-Working Machinery— 
ja  .  eene e 17 
Reema ke Oe Coe, Bee T I. BF. Yon. ccccas nccacesccccoses 
Standard Mfg. Co., Moore’s Hill, Ind....... 12 
Wrenches— 
Compe Printing Press & Mfg. Co. New 
doen eakdiuetaWdasenssasindas vecduevenecieiaucouienoes): 9 











For Sale. 
Or OF DUNN’S HOISTING MACHINES, 
with over 4o feet of chain. Good as new: 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


: Don’t be Deceived. 

ll neers The Cyclone Steam Flue 
Cleaner is the only Cleaner 

made giving steam a spiral 


motion the entire length of the tubes. 
CRESCENT MFG CO., Cleveland, 0. 








Two Books for Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 


Green Sand Moulding, and contain- 


ing a Practical Treatise upon the 
management of Cupolas and 


the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice. 


Presenting best methods and original rules 
for obtaining good, sound, clean csatings, and 
giving detailed description for making moulds 
requiring skill and experience. 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Kither of the above books will be 
sent by mail, postage paid, $2.50. Address 


CLEVELAND PRINTING AND PUBLISHING CO., 


CLEVELAND, OHIO. 


CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO., Manuf’rs. 
Machine, Plow and Elevator Bolts, Coach 
Screws. 














Carriage Bolts. 


FFVHE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 











Coal, Iron and Ore. 


ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 








Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, andall kinds ofcasting. 9 Winter. 


TYVAYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 














Hard ware and Iron. 


\ 7M. BINGHAM HARDWARE CO., THE, 
Hardware, Iron, Nails and Metals, 148 
and Iso Water St. 


(NLE VELAND ROLLING MILL Co., manu- 
facturers of Steel and Iron Wire and Steel 








Tire. 


HE EBERHARD MF’GCO., manfts. of Car- 
riage, Wagon and Saddlery Hardware. 











Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 


eo & BOSWORTH, gand 11 So. Water 
dealers in Manufacturers’ Supplies, 
; RE and Tools. 











Stee] Stamps and Stencils. 


| ia oe J. H. & CO., Rubber Stamps, 
Seals, Stencils. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


eK 4 J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
EBSTER,CAMP& LANE MACHINK CO., 
Founders and Machinists, 12 Main st. 


























Alliance, 0, 





LLIANCE STEAM BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 


Canton, o. 


OVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 
press, etc. 

















Meadville, Pa. 


Oye? & CO., general jobbers in Castings 
of all kinds. 


Toledo, O. 


ORTH WESTERN SAW WORKS. Man- 
ufacturer and dealer in Saws and Planer 
Knives. Moulding Bits of every description 
made to ) order. No. 8 South St. Clair St. 


Y oungstown, Oo. 

















as RPRISE BOILER CO., Steam Boilers, 
Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 














S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
prices. 


JAMES JENKS, 


‘SUCTION Detroit, Mich. 


ATENTS :* & CO., 
Patent Attorneys, 
9 Euclid Ave., 
Cleveland, O. YU. §, and Foreign 
Patents Procured. Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, nfringement 
and Title of Pateni Send for 


pamphlet. 


PATENTS! 


WRITE AT ONCE FOR ILLUSTRATED CIR- 
CULAR and INSTRUCTIONS. 
ADVICE FREE. 

J. B. CRALLE & Co., 


WASHINGTON, D C. 


















No Patent, No Pay. 
E. H. BATES, Attorney, 


WASHINGTON, D. C. 


Book on Patents Free 





S\Qu NON 4 
-ELECTROTYPE? 


FOUNDRY 


TELEPHONE 2139 
829 SHERIFF ST.CLEVELAND. C 
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STLYE, 3 


H. B. BROWN & CO. 


EAST HAMPTON, CT. 
We allow One Dollar to every purchaser 
sending us this advertisement. 








Burgess Brothers, 


DESKS, CHAIRS, DOCUMENT FILES, 


LETTER FILES, OFFICE 
SPECIALTIES. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





FOR ALL KINDS IRON ano STEEL 


ROOFING 


CEILING, SIDING, IRON DOORS, SHUTTERS 
4ooncss SCOTT & CO. CINCINNAT!,OHIO. 








CLEVELAND DESK C0. 


W. MEASURE, Prop. 











Office Furniture. 
99 Ontario St. Telephone 2030. 





Detroit & Cleveland Steam Navigation Co. 
Office and Wharf 23 River St. 


ARRIVE. DEPART. 


Detroit Steamer............... t5 00a.m. 10 00p.m. 

For Mackinac and Lake Huron ports take 
Thursday’s steamer. City ticket office 224 
Bank street. tDaily except Sunday. 





FOR THE BESTAND 





[Please mention this paper. 


FT. WAYNE, CINCINNATI & LOUISVILLE 


RAILROAD. 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 ines sHorTER BETWEEN 193 


Fort Wayne and Indianapolis, 
Than any other Route. 
DD MILES SHORTER AND QUICKER DD 


BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayn?, Cincinnati & Louisviile R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W.H FISHER. 
Gen’! Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


RR AY & 
\AUBRAY & HET S 5 
*204SUPERIOR-ST: oO: 


LEVELAN»* 
































PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line,” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS, 


‘For scenery picturesque and varied, 
Through vaileys green, ’mong mountains ser- 
The people’s favorite route I ween, [ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLarK, 
Gen’! Supt., G.?P.&T.A. 


Pittsburgh, Pa. 





= Tae 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River, 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 
A. T. WIKOFF, 


W. K. RICHARDS, 
Pres. and Gen. Mgr. G. P. 


T. A. 








TRAVELERS’ RECISTER. 


Standard Time. 
Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—*‘ The Nickel Plate. ”’ 








Eastward. Arrive. Depart. 
Buffalo Passenger................ 1040am 1045am 
Chicago Passenger. --- 920pm 
(OB eee 430pm 

Westward. Arrive. Depart. 
CRIRRD PROGR BOT. 6055, os eccssisssevesscccseses 6.30 a m 
Fostoria Passenger .. .. 50pm 5110m 





Local Freight Sg. eee 
Rocky River Accommodation departs 7:40 a. 
m.; 1:40 p. m. 
Euclid Accommodation departs 6:20 a. m.; 


4.55 p- m. 
SP trains daily, except Sunday. 
Cleveland & Pittsburgh. 


Arrive. Depart. 

New York Express............... 1z50pm 8o00am 
New York Express..............- 635pm 1ospm 
Alliance & Akron Accom...... gaoam 325pm 
Ravenna Accommodation.....825am 500pm 
WERE TE ECEB ic icsserscsesssscess %5 25 a m*II 10 p m 
*Daily ; all other trains daily, except Sunday. 


Mt. Vernon & Pan Handle Route. 


C.,. A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. “Flyer” 540pm 810am 
Akron, Col. & Cin. Night Ex- 

TOBE... cecscsscccocsse ccosseesossceses 7yooam 8o00pm 
Akron, Col. & Zanesv’e Ex...1250pm lo5pm 
Akron & Orrville Accom...... g40am 325pm 

The 8p. m. train runs daily. Elegant Pull- 


man palace sleeping cars attached. All other 
trains daily, except Sunday. 
Erie Railway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... 1538am *825am 





Fast N. Y. & Pitts. Express*io55am *300pm 
Mahoning Accommo......... t6 40am 
Pittsburgh Express............ i 25pm 
Youngstown Local............. 805am 
Mahon’'g div. & Pitts Local *I1 40am 
Mahoning Val. Accom........ 14 30pm 





Pittsburgh Express.... . fI120pm I1riopm 
New York Express............. *8 00 pm 
*Daily. +Daily, except Sunday. 

cept Monday. 
Cleveland & Canton Railroad. 
Standard Gauge. 


Daily ex- 


Depart for— 


Zanesville and Coshocton—6:55 a. m., 3:05 p. m. 

Canton—6:55 a. m., 3:05 D. m., 6:20 p. m. 

Kent—6:55 a. m., *8:50 a m., 3:05 p. m., 6:20 p. 
m., “8:15 p. m. 

Bedford—6:55 a. m., *8:50 a. m., II:10 a. m., 1:30 
Pp. M., 3:05 p. m., 5:45 p. m., 6:20 p. m., *8:15 p. 
1 


a. 

Newburgh—6:1o a. m., 6:55 a. m., *8:50 a. m., 
11:10 a. M., 1.30 p. M.,. 3:05 p. m., 4:40 p. m., 
5:45 Pp. m., 6:20 p. m., *8:15 p. m. 

Canton and intermediate stations 
only), 8:00 a. m., 4:20 p. m. 


Arrive from— 


Zanesville and Coshocton —10:25 a. m.,6:30 p. m. 

Canton, 10:25 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*7:45 a. m., 10:25 a. m., 2:35 p. m., 6:30 p. 
m., *7:10 p. m. 

Bedford—6:0o a. m., “7:45 a. M, 10:25 a. M., 1:05 
Pp. M., 2:35 p.m., 4:15 p. m., 6:30 p.m., “7:10 p.m. 

Newburgh—6:o0o0 a. m., 7:10 a. m., “7:45 a. m., 
10:25 4. M., I.05 a. M., 2:35 p. M., 4:15 p. m., 
5:35 Pp. m., 6:30 p. m., “7:10 p. m. 

Canton and intermediate stations 
only), 9:50 a. m., 6:10 p. m. 
Trains marked * run daily. 


Sundays 


Sundays 


Valley Railway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 









Depart. Arrive. 
Valley Junction Mail.........*7 40am *%6 20pm 
Marietta Express.......... tir1i5am t220pm 
Valley Junction Express... “415 pm *“lo15am 
Cleve. and Canton Express *7oopm {8 ioam 


*Daily. tDaily, except Sunday. 
Wm. THORNBURGH, R. A. CARRAN, 
Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 
All trains arrive and leave the Union Depot 
as tollows: 


Depart. Arrive. 
Wheeling Express............... 645am 655pm 
Uhrichsville Express............ 400pm g20am 


OscaR TOWNSEND Gen. Mang’r. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 








ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 


Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 

Shortest and Quickest Route to Rich- 


mond, Lynchburg, Newport News, 
Old Point Comfort, 


J. Roprnson, Receiver, 
Columbus, O. 


Her: «(Bor é 


JNO. J. ARCHER, 
Gen'! Pass. Agt 





PRINTING [NKS. 


» C/NC/NNAT/.¢ 
A&W INK USED ON THIS PUBLICATION. 





THE FAVORITE 
—AND— 


PICTURESQUE ROUTE 
—To— 


. New York, Boston 
/ and the East. 


The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 


RAILWAY. 





New Central Depot So. Water St. and Viaduct. 











Depart. 
No. 62, Accommodation.................006 + 605am 
No. 72, New York Express.............. ”“ 810oam 
No. 72, Fast Pittsburgh Express 8ioam 
No. 64, Fast Pittsburgh Express.. 300pm 


No. 66, Mantua Accommo _..... ses 
No. 68, New York Vestibule Limited.* 8 25 pm 
No. 70, Pittsburgh Local Express......*11 25 a m 
No. 74, Jamest’n, Pitts.& Y’ngst’n Ext 4 20pm 


420pm 









No. 65, Fast New York Express.........* 
No. 61,N. Y. & Pittsburgh Express. 
No. 71, Youngstown Local 
No. 67, Pittsburgh Express. 
No. 63, New York Express.. 
No. 63, Pittsburgh Express...... 
No. 69, Pittsburgh Local Expres 
No. 73, Mantua ACCOMMO.............cee008 ¥ 

*Daily. Daily, except Sunday. 
Baggage checked through to all points East. 
Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M. 1. Fouts, City Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cléveland, O. 





FRANKLIN 


Ce Oy * 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above foundry.—EpD. REVIEW. 





Lehigh Valley Route 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and Philadelphia, leaving Suspen- 
sion Bridge 8:25 A. M. and 4:20 P. M., Buffalo 9:30 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, presenting an ever-varying pano- 
rama of delightful surprises. 

Double track, steel rails,magnificent road bed 
and unrivaled equipment, all combine to 


make the 
LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal, 


E. B. BYINGTON, 
Gen’i Pass. Aqt., South Bethlehem, Pa. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 
BETWEEN 
TOLEDO 
—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta 
Through Sleepers Between 


PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


1mis ine will be completed to Wheeling r 
July, 1889 
M. D. WOODFORD, 
Gen'l Manager. 


Jas. M. HALL, 
Gen’'l Pass, Agent 


THE MORGAN MACHINE CO., 


MANUFACTURERS OF 





Universal Milling Machines, Special Toais 
and Gauges, Milling Cutters, Popular 
Beve! Protractor, Gear Cut- 
ting, General Jobbing. 





41 West Superior St. (Viaduct.) CLEVELAND, 0 
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SELLING DEPARTMENT IN THE UNITED STATES. 
COMPOUND. ,JOneNsine OB WE S T ! i C M ) | S q NEW YORK, 17 Cortlandt Street, 
16 Sizes, 6 to 500 H. P. Mot yet equaled by any form of Engine for PITTSBURGH, Westinghouse Building, “he 


HIGH FUEL DUTY AND SIMPLICITY. 








CHICAGO, t t, 
ota SO, On Wea iecrten > fucklé, Jr. & Co. 
& 13 Sizes in Stock. . ’ ee n Ave. t Fairbanks 

KANSAS CITY. 812 Union Avenue, - 

ST Ni DA be D. 5 to 250 H. P. DENVER, ? 1830 Seventeenth Street, & Co. 
3,000 in use in all parts of the Civilized World. Sea UFF FS, Ark. 1619 Capitol Avenue, F. o Are. is eiak 

SA , 2598. Main St. ) Utah & Montana 

JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. } 


56, 158 e Stree 


BUTTE, MONT. ’ E. Granite St. Machinery Co. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lacy Co. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. | | | ° 
Well But, Economical Rall Over 900 soa thoes ear, MUN | PAT ELTESATLIT TSB TRIITIT AIR ceancorte tcc. oeconsee Step ynekes baer Meh. Co 
—- I ATLANTA, GA. y 4558. Prior St. ¢TheD. A. Tomp ins Co. 





All the above built girgtly to to Gauge with Inter eable Parts. 
Repairs Carried in § Send f for Illustrated atalogues » 


PITTSBURGH, PA.U.S.A. 





DALLAS, TEX eating Imp. & Mch. Cog 
CHATTANOOGA, TENN. C. E. James & Co! 





NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regu- 
lation,and most careful revision ofall details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds. Highest attainable Economy in 
Steam Consumption and superior regulation 
guaranteed. Self-contained automatic Cut- 
off Engines 12 to 100 H. P. for driving Dyna- 

B a mo Machines a specialty. Illustrated Circu- 
a ==” lars, with various data as to practical Steam 


Engine Construction and performance, free by mail. Address 


BUCKEYE ENCINE CO., Saiem, ge 
SALES AGEN » W. L. SIMPSON, om Telephone Building, 18 Courtlandt Street, 
» N. W. ROBINSON, 154 Washington Street, Chicago, I!1. ; ROBINSON 
& CARY, St. Paul, Minn. 


KENSINCTON ENCINE WORKS, Limited, Philadelphia, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. 
Delaware Marvland and Virginia. 


WILLIAM TOD & CO., Youngstown, 0. 
THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 





In Use, Over 2,500. 












Hydraulic Cranes and Accumulators. 
@@” Heavy special machinery generally. Send for illustrated catalorue. 





HEADQUARTERS 


WOOD SPLIT PULLEYS, 


A large stock of the 


Wilburn, 
Best in the Market. 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND. O. 


Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO.,{ Philadelphia. 


Chicago. 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin <yieder OTTO Gas Engines. 
Combined OTTO Gas Engine Pum 
Combined O TO Gas Engine Dynamos. 


SIZES: 1, 2, 4, 7, 10, 16, 26 AND 60 HORSE-POWER. 


Harmar Foundry & Machine Co. 
’ STEAM PUMPS. 


Derrick Powers. “gral, Machine ana 

















Hoisting Engines. 
Derrick Feet. 
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MARIETTA, OHIO. 


Works, HARMAF, O. 


CLEVELAND TARO 


pe Ts an BO! VERS. 
a i ee ee eS 











EINE: ceri = ENGHE 


150 to 2000 HP. ‘Tatet Dapp i 
FOR ROLLING MILLS AND ALL OTHER ° 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE 
STEAM PLANTS. —— 
ENGINES ALWAYS IN STOCK. 
















“Sy Malone. Bott Works” . 
ES: ackS:; MS”, spuSSES, BLAST FuRNaces 
pins Th BE beh oof FE OLLINGMILL WORK. ; 


—WMB. POLLOCK XO .YOUNGS TOWN, O. 








ComPouUND 


PUMPS OF EVERY 
DESCRIPTION. 


Barnes’ ratent Foot Fower Machinery. 


Complete outfit for Actual W orkshop Business. Lathes for Wood or 
Metal. Circular Saws, Scruil Saws, Furmers, Mortisers, 
Tenoners, Etc,, Etc. 

Our Patent Velocipede Foot-Power is without question the pest ) ¢ 
applied to Lathes. Read a few expressions from those using them 
“I do not see how your lath« es can be produced at so low cost.’ ‘The 
velocipede foot-power is simply elegant. “Can turn a whole day, 
and feelas little tired as though only walking around.’ ‘In regard 
to the velocipede foot-power, I consider the lathe without an @quai 
“I sat at the lathe for ll hours, cutting off and thre ading 144 steam 
pipes. (The ose who saw it declared it equal tol5 hour job in machine 
shop.” ‘‘Using the ve rloci pede foc t- power, the operator can holda steady 
hand te doing the work.” ‘‘For doing actual bus’ siness, the lightest or 
the heaviest, give me the ve locipede foot- power. “The 444 Lathe is 
equal to any costing twice the money.”” **What astonishes me is, how 
ag make machines to pay you for 80 smal sum of mone “y- oT 
o. 6 Lathe is the most perfact tool I ever saw for tae money.” “I can 
do double the amountof work on the velocipede, that I can on an 
other style vf fvot-power lathe “There is no tax On strength, th 





y - be dy is at rest, steady, the hands and attention fre ee for the t 

- “The velocipede. —Itis the bes st fuot-power of any for lathes, 
If desired, these m tg 8 will be sold ON TRIAL. The purchaser can have ample time to test 
them in his own shop and on the work he wishes them todo. Descriptive Catalogue and Price-[.)~t 
Free. Ww. F. & JOHN BARNES CO., No. 827 Ruby St., Roc Kford, El. 








E.H. JONES &CO., 


223 and 226 River St., CLEVELAND, 0. 


ENGINEERS «> CONTRACTORS, 


ATLAS PLAIN S SLIDE VALVE 
AUTOMATIC ENGINES, . BOILERS, ETC. 


W. W. BRISBEN’S Patent Emery Wheel 
Dresser, Malleable Handle, White 
Hard Cut- " 

ters, Brass 
Beari n gs. 
Warranted 
Price $3.00. CLEVELAND, OHIO O.S. A. 











VAN DUZEN 


CAS ENCINE 


NO BOILER. NOCOAL 
NO ENGINEER. 
wo Extra WATER REY T 
or INSURANCE 
3 r INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 


mm Send for description and prices 


@ Van Duzen Gas Engine C2., 


—\..34 E. 2nd St., CINCINNATI, 0, 
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‘Tem IRON TRADPe Revirnw. 








IRON & wo LEEL ROOFING 


[ANUFACTUp, 


CINCINNAT| 





CORRUGAT EE MPED JSIOIN CEILING ELC. 





» W,G,HYNDMAN & G 


=OHIO= 





COLUMBUS 


Boiler Makers’ Shears and Punches; 





®8@ Blast Furnace Engines on Hand. 


MACHINE CO., 


——— MANUFACTURERS OF 


Blast Furnace, Stationary, Portable and Hoist Steam Engines, 


Boilers of all descriptions; Rolling Mills ; Drop Presses; Shears for Rail, Bar and Plate Rolling Mills ; 
Punches and Shears—Single and Combined ; Boiler and Sheet Iron Rolls—Hand or Power; 
Shafting; Couplings; 

Blowing Engines, and Blast Furnace Work in all Its Branches a Specialty. 
. ALSO HEAVY CASTINGS AND MACHINERY WORK. 


COLUMBUS, OHIO, 





Hangers and Pulleys. 











THOMPSON MANUFACTURING (50., 


Onhnhio. 


MANUFACTURERS OF 








Cleveland. 


CORRUGATED IRON. 


Seven Sizes of Corrugations. 
ANY GAUCE FROM 


i6 TO 28 INCLUSIVE. 





SYKES IRON ROOFING CO., NILES, O. 








SYKES’ All my Iron is 
Re-Rolled and 

IMPROVED Hox Annealed, 
Best Roofinthe well Painted on 


both sides with 
Best of Paint 
and Pure Lin- 
seed Oil, 


classes of 
Buildings. 
Easy Put On. 



















Stamp before a blast. | blast. | Fragments after a blast. 


HRnown to the Arts. 


xEROULES, 


AND ALL TOOLS FOR STUMP BLASTING, 
THE GREAT STUMP AND ROCK FOR SALE BY THE 
ANNIHILATOR. HERCULES POWDER COMPANY, 


40 Prospect Street, Cleveland, Ohie, 
J. W. WILLARD, Manager... 





STRONGEST and SAFEST EXPLOSIVE 


ie POWDER, FUSE, CAPS, 
Electric Mining Goods, 








BLOWERS R EXHAUSTERS. Z 
“HEATING FURNACES, HAND BLOWERS NW: 
AND BLACKSMITH DRILLS. 





Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 


Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 


Galvanized Iron. 





—— Si 





GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
tron Reufing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 

No. 152 MERWIN ST., CLEVELAND, OHIO, 
&@ Send for circulsrs and price iisi To A 


sic ct sNO ABN Sieninnin 
eee CORRUGATED 








The Kanneberg Roofing Co., Canton, O., 


(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 







THE KANNEBERG PATENT q - CORRUCATED IRON 
LATEST IMP VED \ MO AVVT SERS tung | (Four Sizes of Corrugations. 
MPRo y PRLENS ae ram) ‘rimped Edge Iron Roofing and 
FOLDED LOCK SEAY ay / ah fee viding, Beaded Iron Siding and 


eiling, Water Proof Building 
*aper, Ready-Mixed Paints, Ete 
LIST AND SAMPLE® 


StrictlyGenuine Stel Roofin; jk). aan 


WRITE FOR CATALOGQTR. PRICP 


CAMBRIDCE ROOFING CO., Cambridge, O., 


Manufacturers of 
FDP 3 ree Plain, Rolled, Crimped 


‘ Edge, Corrugated and Bead- 
CROWLS PATENT STANDING ed Roofing, Siding and Ceil- 
ROOFING 





a 


ing. 
PURE STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue. 


STEAL 


SEAM 








STEAM ENGINES, of" Poatieand Semi-Portable 


3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


300 Lagonda Avenue, SPRINGFIELD, O. 













ao ’Texm IRON “TRADE REvIEW. 








PAT APRIL 30.78. “peissuco JULY 8, oa! 






sl HE KIDDER suioe DUR HANGER. 




















tN tin 
‘= jin 
, z 
3 : 
=} 
~so 
FS 
Nin 
SECTION 
OF 
TRACK 
NO IRON RAIL. 
Cannot be thrown off the track. 
Can be put up in less time, runs with less noise 
and as easily as any other Hanger made 





Ask your jobber for them, and if he cannot sup- 
ply you, address 


The Taylor & Boggis Fay. ba. 


CLEVELAND, OHIO. 











STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 





Removes all Impurities. 


Entirely Prevents Scale in Steam Boilers. 


CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 





OLD 
1874. 





SEND FOR caraLocuE. (or, Lake & Kirtland StS. Cleveland. 0. “WRITE FOR DsCOUNTS | 


CLEVELAND TWIST DRILL CO., ‘see. 


RELIABLE 








have found it profitable to 
discard the oldappliances,and adopt 
these safe-guards. There is always 
economy in safety. Send for illus- 
trated price-list. RELIANCE GAUGE CO., 


827 Sheriff St., Cleveland, O. 


ae ET Y scsck' 
the merits ot 
the 
RELIANCE SAFETY 
Water Columns. 
It pays to keep posted. Many 
of the largest corporations 










CLEVELAND, 0O., U. S. A. 
Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12. 


Will not ab- 
sorb Grease; 
will not im- 
part the Flavor 
of previously Cooked Food; Easily 
> kept clean. 


BETTER THAN ENAMEL, 


Because They Will Not Scale. 





Cc. H. COLLINGS. C. H. PRITCHARD. 


CONGER & COLLINGS MANTELCO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. 


NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS.. CINCINNATI. 0. 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parkin & Boswort 9 AND 11 SOUTH WATER ST., 


CLEVELAND, O. 


The Kilby Manufacturing Co., 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 
facilities for doing Foundry and 
Machinist work of every descrip 
tion. Shall be glad to furnish 
, estimates on application for En- 
y gines Boilers and other, heavy 
machinery, 



























TAPER SHANK DRILLS , 
Straight Shank Drilis, 
Machine Bit Drilis, 

Screw Driver Bits, 
Bit Stock, 


The STANDARD TOOL Co., 


CLEVELAND, OHIO, 


Manufacturers of 


INCREASE TWIST DRILLS, &c., 


9 
- -—- Ge Sockets, 
' Hand and 
= Shell Ream ers, 
Standard Cauges, 
Milline Cutters and Special 
—— Standard Patent —— 
















Tools, Morse Taper Reamers. 


Twist Drill Grinding Machine 


New York Office, 33 Chambers Street. 








PRESSED WROUCHT IRON OPEN TURN BUCKLES. 


a Siti = = 
} 





The list retail price of this Buckle is less than one-half the wholesale 
price of inferior goo¢?s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


BEST 
AND 
CHEAPEST. 


CLEVELAND CITY FORGE & IRON COQO.. CLEVELAND. OHIO. 





*@ USE THE BEST. e* 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 


ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have only two VALVEs to operate, only one after 
water valve is adjusted. They require no watc hing, as they 

They lift 18 to 
They work from 
S$. pressure On water at né atural tempera- 
ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 


RESTART AUTOMATICALLY if feed is broken. 
20 feet, and hot pi pes don't affect them. 
25 to 135 and 160 


nections. 
Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 


OVERFLOW 








REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 


AND RASPS. 


Mi; We solicit the commercial 
> trade only. 


133 & 136 N. Water St., 


COLUMBUS, OHIO. 





Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
market, Send for price 
list. 








The Hart or Detroit 


Emery-Corundum 


WHEELS AND MACHINERY, 
i. WENDEL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMBUE, O. 








‘TOLEDO WIRE WORKS. 


F. Powell & Co., 


MANUFACTURERS OF 


COAL SCREENS, 


Wire Bank Railings, Plant Stands, Fire- 
Proof Lathing, &c. 


SUMMIT STREET, TOLEDO, OHIO. 





ei Mabon 


i AOA 0 Moi ot eane m= 





-_ 


4 
3 








IR 


